








VBS 
hy SS N 
WwW 


__- SOM 





ae 


SS 
ILLUSTRATED. 


A WEEKLY -JOURRAL OF AR 







W 


AW«Q ww 





<< S 


We 


— 





\ \ 


eae” 


Electric Light, Power, Telephone, Telegraph # Scientific Progress. 








VOL. 16, No. 24. } 
WEEKLY. ) 


NEW YORK, SATURDAY, AUGUST 9, 


1890. 


{ $3 per annum. 
Single,Coplies, 10 Cents. 





Copyright, 1890, by E.ecrricaL Review PusiisHine Company, 18 Park Row, New York. 


Entered at Post Office, 


New York, as Mail Matter of the Second Class. 








The *“ Nickel-in-the-Slot” Phonograph. 

The Automatic Phonograph Exhibition 
Company was organized in February last, 
the object being to manufacture and intro- 
juce machines for automatically exhibiting 
he phonograph through the medium of a 
nickel or coin dropped into a slot. The 
flicers and directors of the company are as 
follows: Felix Gottschalk, of the Metro- 
politan Phonograph company, is the presi- 


lent; Chas. P. Bruch, treasurer; T. T. 
Eckert, Jr., secretary; Chas. A. Cheever, 
Samuel Insull, Chas. P. Bruch and Felix 
Gottschalk, directors. The offices of the 


company are at 13 Park Row. 

The company owns and eontrols a large 
number of patents and inventions which 
have been acquired from various inventors, 
imong whom are several well-known to the 
readers of the ELECTRICAL REVIEW, viz., 
Lieut. F. W. Toppan, U. 8. N.; E. T. 
Gilliland, Louis Glass, of San Francisco ; 
Albert K. Keller, J. F. Gilliland, superin- 
tendent of the Gilliland Electric Works, and 
Mr. Lombard, of the North American 
Phonograph Company. 

The machine shown in the illustration is 
the one that is at present being put out by 
the company. It was invented by Gilliland 
and Keller, and was manufactured by the 
Gilliland Electric Works, at Adrian, Mich. 

The company is putting out a large num- 
ber of these machines throughout the entire 
country. Several of them have been placed 
it Coney Island, and have attracted a great 
deal of attention. They are constantly sur- 
rounded by crowds which have patronized 
them very liberally, single machines having 
earned as much as $18 in one. day. The 
company expects to place throughout the 
United States about 10,000 of these machines 
as rapidly as they can be manufactured. 
The company works under the authority of 
the North American Phonograph Company, 
and has contracts with the various sub-com- 
panies who own and control the phonograph 
for nearly all the territory in the United 
States. 

The earning capacity of the nickel in-the 
slot phonograph more than quadruples that 
of the weighing scale on its introduction, and 
hus the additional attractive feature that the 
programmes can be changed from day to 
day and produce an endless variety of enter- 
tainment. 

The working of this new machine is ex- 
ceedingly simple, and the work done by the 
reproducing instrument is really wonderful, 
the sounds being so clear and distinct that it 
is only necessary to close the eyes to make 
one imagine himself in the actual presence 
of the musician. When the nickel is dropped 
in it releases a catch that holds a rod, the 
end of which is in plain view at the right of 
the upper portion of the case which carries 
the machine. By pressing this handle in as 
far as it will go the phonograph cylinder is 
set in motion, and then, if the ear pieces are 
placed in the ear, the music is plainly heard. 

The length of time the sounds are con- 
tinued is regulated by an attachment that 
requires setting, and which is not automatic 
until set, when it is sure, however, to stop 
the music at the exact time required. When 
the nickel does its work it drops into a re- 
ceiver in plain view behind a glass, where 
it remains until the next nickel is dropped 
in, when it is pushed down to the safe. 
which stands in the middle compartment of 
the case. In this compartment will also be 
kept a number of spare cylinders, so that a 
constant change can be made in the tunes 
played, whenever the proprietors of the 
instrument wish to do so. 





In the lower compartment is kept the bat- 
tery which works the phonograph. The 
appearance of the case, which stands about 
four feet high, is very neat, and would at- 
tract but little attention were it not for the 
glass top. through which the little machine 
and nickel-worked attachment are plainly 


visible. On top of the case the words 
‘‘Automatic Phonograph” explain what 
it is. 


The cylinders used in these phonographs 
are loaded with everything, from a dialect 
story to a full brass band, so that every one 
may be suited, as long as his nickels hold 
out. At 257 Fifth avenue, this city, are the 
oftices of the local phonograph company. 

In one of the upper floors of this building 
is a room devoted to the preparation of 
cylinders, both for private use and for the 
automatic phonographs. The lighter music, 








LISTENING TO THE AUTOMATIC PHONOGRAPH. 


speeches and stories, are here recorded on | 
the cylinders, while a building in Jersey | 
City is used when an orchestra or a full 
brass band performs. 

The demand for these cylinders by private 
parties, for use as a home amusement, is 
very great. A number of men are kept 
busy all the time preparing cylinders for 
sale. They are worth from a dollar to a 
dollar and a half apiece. 

A miniature theatrical bureau is run in 
connection with this business, banjo artists, 
singers, variety actors and bands, are all 
especially engaged. When a representative 
of the Revsew called at the Fifth avenue 
office, the piccolo player from Cappa’s 
Seventh Regiment Band was playing ‘‘Home, 
Sweet Home,” into three big brass funnels 
connected with three phonographs. 

To say the least, the automatic phono- 
graph is a decided improvement on the 
average nickel-in-the-slot machine, and it 
ought to make money for the men behind it, 








The Electric Motor for War Trains. 

It is proposed to use the electric motor 
extensively in military operations in Eng- 
land. One of the latest ideas in carrying 
on active warfare is to build a railway 
at the scene of hostilities for the transporta- 
tion of ordnance. I[tishighly desirable that 
the trains used for this purpose, which are 
armor-plated and armed with Gatling guns, 
should be as rapid and inconspicuous as 
possible. The use of steam for them is 
open to grave objections, one of which is 
that coal smoke is an excellent guide by 
which an enemy could trace the progress of 
the engine, and Jay his guns for it accord- 
ingly. The electric motor is quick and 
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silent, and has vo smoke to betray its where- 
abouts, and it is remarked as the coming 
mode of propulsion for war trains. 
— 
In machine shops it is a frequent occur- 
rence that particles of metal penetrate in the 
skin and eyes. Messrs. Frister & Rossman 
have, according to Revue Industrielle, con- 
structed a magnet for the special purpose of 
extracting such particles. It is horseshoe 
shaped, polished and nickel-plated; the two 
branches are rounded off and end in a point 


only a few millimetres thick. Its attraction 
for iron extends for several millimetres. 








We are informed that the electric battery 
has superseded the hose and cold water 
treatment for taming refractory prisoners in 
the Ohio Penitentiary. It is reported to be 
very efficacious. 
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The Electric Tree Cutter. 

In the great forests of Galicia electricity 
is employed for felling trees. The tool used 
for comparatively soft woods is a form of 
auger which is moved to and fro, and re- 
volveg at the same time by a small electric 
motor. The tool and motor are mounted on 
a carriage which turns on a vertical axis 
secured by an arm to the trunk of the tree. 
The auger or blade describes an arc making 
a deep cut in the trunk, operating much in 
the same manner as a mortising machine. 
The tool is gradually advanced, after each 
half turn around the trunk, thus deepening 
the cut until it reaches about half the 
diameter of the tree ; wedges are then in- 
serted to prevent the rift from closing up, 
and the other side of thetrunk is operated 
upon until the tree is nearly cut through. 
The job is then finished off with an axe or a 
hand saw. In this manner the work of fell- 
ing trees isaccomplished with great rapidity 
and a very small amount of labor. Truly, 
there are few fields of industry in which 
electricity, and especially, electric power, is 
not able to effect improvements and econo 
mies. Science now supplants the wood- 
chopper, and a popular poem should read, if 
modernized, ‘‘ Electricity, spare that tree.” 
~_- 
Submarine Cable Work in France. 
The Société Générale des Téléphones, of 
is about to engage in the 
business of submarine cable manufacture 
Large works, covering more 
than 5,000 square metres, have been erected 
at Calais, and the construction of submarine 
cables willbe carried on there continually. 





| A steamer 350 feet longis being built for 
| the company, and will be provided with the 


most improved machinery for cable laying 


| und repairing. The first cable made by the 
| Société Générale has just been laid in the 
| West Indies, between 


Demerara and Cay- 
A contract has recently been made 
French West India Telegraph 
for the manufacture and sub- 
mersion of 3,000 miles of cable, and, no 
more important orders will be 
obtained from the French government, 
several cables of the Mediterranean system 
being in bad condition and needing replace- 
This is the first sub- 
importance 


enne, 


marine cable enterprise of any 
established out of England. 
——__ +o ___—_- 


FINANCIAL. 
yy quotations of electric stocks, from 
* Z. Maguire, 18 Wall street, N. Y., Satur- 
oo August 2. New York, estes and 
Washington Stock Exchanges. 
NEW YORK. 


Western Union Telegraph Co.............. R3%%K 
E dison General Elec’ tric Tis. Se | 
De ferred ar 96. 
Consolidated Electric Light................. 60. 
Edison Electric Iluminating Co. psin'sennne 
United States Electric Light. ae, 
BOSTON. 
Thomson- Houston Ele ctric Co. os a 
Preferred . .... 25. 
- om " Series C coce Be 
- = Series D........ 6%. 
” se International...... a 
si WE COvccccvescccevces 
- European Welding Co...... 91. 
Ft. wv ayne Electric Co ..........+..-++000e- 12%. 
TELEPHONE: 
wap PD esnkcvcvceovesesssccsesonesed 227 
peudkheweseeunsecteseustesc 54. 
New Bengland...........cserccccscessescocas 5334 
MeKIOAN ....cccccccccsccees eae i 
Tropical American ........... -- ‘ eum 
MISCELLANEOUS: 
Ecison Phonograph Doll.... 3%. 
WASHINGTON. 
Pennsylvania Telephone. ............+++++00+++ 25. 
Chesapeake and Potomac...... .....-+++++++: *T6MGs 
American Graphophone.......-....-+++-++ +++ 1614. 
United States Electric Light (Washington)... .164. 
Eckington and Soldiers’ Home Raiiway...... 69. 
*Ex.Dividend. 
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Gelatinous Electrolytes for Storage 
Batteries. 


BY DR. PAUL SCHOOP. 


An electrolyte for battery purposes is ex- 
pected to be of high conductivity and to be 
constant during the use of the cell. Both 
conditions are fulfilled with a solution, 
particularly if it is kept in constant motion. 
As a rule, the less fluid a solution is, the 
greater its resistance. But the fluid state of 
an electrolyte also presents disadvantages, at 
least, from a practical point of view. The 
solution is easily spilled, it evaporates, its 
density becomes unequal. The dry cell bas 
lately come into use for testing purposes on 
account of its transportability, though the 
capacity of it is inferior to the fluid cell. 

For secondary batteries a solid electrolyte 
has even more importance than for primary 
batteries. As is well-known, the storage of 
the current is effected by means of a spongy 
material, both on the positive and the nega- 
tive plates; and it matters not whether this 
has been applied to the electrodes (or plates) 
mechanically or chemically. Practical ex- 
perience shows that under ordinary circum- 
stances the active material frequently drops 
out, and sometimes short circuits the plates. 

lf the cell is much shaken, as in the case 
of traction cells, the liability of detaching 
the active material becomes increased. 
Therefore, many efforts have been made to 
render the liquid solution more stiff ; and 

sand, glass, wool, cellulose, asbestos fibre, 
woolen fibre and saw dust, have been pro- 
propos.d. None of these substances have 
been used on an extensive scale, for the 
obvious reason that their absorbing power is 
not large ; moreover, being non-conductors, 
these substances introduce a large resistance. 
But there are some bodies, a very small 
quantity of which may convert fluids— 
water, for instance—into a solid mass. 
Glue, gelatine, agar-agar, starch dissolved 
in water (about three to five per cent. of the 
weight of the water) make it gelatinous. 
These substances have, of course, also been 
tried, but without success. Acids produce 
chemical reactions upon these bodies, and 
soon convert them into a fluid mass again ; 
so also do some salts (chloride of zinc, for 
instance). No organic matter is likely to 
stand the action of the highly active oxygen 
developed by the electrolysis of water, even 
if it should stand the action of the sulphuric 
acid. 

There is an inorganic substance, one of 
the most stable compounds known in chem- 
istry, which bas important gelatinizing 
qualities--silicous acid. The salts of this 
acid, silicate of sodium and in a less degree 
silicate of potassium, are in common use. 
To obtain the gelatinous form of silicous 
acid, a dilute solution of silicum of sodium, 
say of 1.100 specific gravity, is mixed with 
dilute sulphuric acid of 1.200 specific 
gravity. Hydrochloric acid, or nitric acid, 
or nearly any other acid, will answer the 
purpose ; also, all salts of ammonia, mixed 
with the solution of silicate of sodium, pre- 
cipitate gelatinous silicous acid. 

Suppose a storage cell has to be filled with 
gelatinous electrolyte. Three volumes of sul- 
phuric acid, specific gravity 1.250, are mixed 
with one volume of silicate of sodium, specific 
gravity 1.180. The mixture remains at first 
perfectly fluid, but becomes more and more 
stiff and thick, and is gelatinous after two 
hours. After 24 hours, the maximum stiff- 
ness is apparently reached. In charging 
the celi, an interesting phenomenon is 
observed. As more current is taken up, 
more water appears on the surface 
of the gelatine, and at last, when the 
cell is fully charged, a thin layer of 
acidulated water is on the top. This 
water disappears completely during the dis- 
charging of the cell, and the discharged cell 
is as dry as it was before. This process is 
repeated at every charge and discharge. 
The gelatinous mass is very elastic, and 
makes a perfect contact with the electrodes. 
If the latter develop gas bubbles (at the end 
of the charge or during over-charging), 
these bubbles force their way between the 
plate and the gelatine, pressing the latter 
back for a moment, and come out on top of 


sO 





the cell. After the gas bubble has escaped, 
the gelatine at once touches the plate again 
and makes contact. This elasticity is one 
of the most satisfactory features of this 
gelatinized acid. The resistance of such 
an electrolyte is greater than that of the 
fluid dilute su)phuric acid, but the increase 
is not so important as to be a practical draw- 
back. This will appear from the following 
tables, containing a charging and discbarg- 
ing of the same cell, filled at first with 
ordinary sulphuric acid (specific gravity 
1.850), and afterwards filled with gelatinous 
acid, made in the manner described above. 
These numbers represent the average of 
half a dozen tests respectively. 
CHARGING. 
(Cell filled with dilute sulphuric acid of 
1.185 specific gravity.) 


Amperes. 


E. M. F. Hours. Watt hours 
1.94 
2.08 35 
2.12 30 After 144 hour 
2.13 30 eo ae 
2.14 30 eo | 
2.14 22 2 
2.14 19 3 
2.14 14 2 4 
2.14 2 5 
2.14 11 6 
2.14 8.5 7 
2.14 g.0 Kad Ss 
2.14 6.0 | ” 9 
2.14 6.0 | ” 10 





This charging was dove with a constant 
E.M.F. between the poles of the cell; and 
it is preferable to the method of keeping the 
current constant, because a cell 
charged and without developing gas bubbles, 
which in the other way always begin to ap- 
pear in the latter part of the charging period. 


is sooner 


CHARGING, 
(Cell Filled with Gelatinous Electrolyte.) 


E.M. F. | Amperes. | Hours. Watt hours. 

1.84 

2.19 34 

2.18 33 After 4 hour. 18.0 
2.18 31 w' % * 34.4 
2.185 | 29 1 66.1 
2.18 | 2 2 120.6 
2.18 20 3 164.2 
2.19 17 { 201.4 
2.21 13 | 5 230.1 
2.19 XN ° 6 247.6 
2.185 6 7 260.7 
2.19 6 8 273.8 
2.19 | 9 285.8 

| 





DISCHARGING. 





Ordinary dil. acid |! Getat . Blee vas 
(1185-1210), Gelatinous Electrolyte. 


Watt 





ey oo lvoatte!| Starting | Watt 
Volts Starting. Bours Volts| Starting. hours 
1.98 1.895 

1.96 After 1 hour! 19.6 ||/1.89 |After 1 hour) 18.9 
1.96 * 3 “© | 58.8 |/1.89 = = 56.7 
1.95 ie, fae 97.8 {|1.86 5 93.9 
1.93 S 7 “ (186.4 [11.84 ¥ 130.7 
1.92 = 2 1174.8 ||1.80 9 * |166.7 
1.88 oa * 1212.4 ||1.76 10 ** |184.3 
1.87 * 12 ** 1231.1 

1.88; * 9.4 





Current constant at 10 amperes. 

The cell in question consisted of seven 
negative plates, each 
the weight of the 


positive and eight 
about 4‘; of av inch thick; 
plates (with paste) was 27 Ibs., the weight of 
the electrolyte (in both the 
weight), 17 Ibs., the whole cell weighing 
about 46 Ibs. 

From the figures given in the tables, it will 
he seen that the capacity of the cell with 
‘* velatinous electrolyte ” is only three-quar- 
ters of that of the same cell with dilute sul- 
phuric acid, This seems at first a consider- 
able drawback, but looking at the matter 
more closely it is not so alarming. The 
diffusion with gelatinized sulphuric acid 
goes on slower than in the other case; and 
this is the reason: If the plates are chosen 
thinner, say, if 14 positive and 15 negative 
plates, each only half as thick as before, 
about 445 of an inch, and are put together as 
elements, the capacity of the cell with gela- 
tinized acid isthe same as has been found 
with the 15 thicker plates in ordinary acid. 
Practical experience has shown this, and 
also the reliability of such thin plates. 
But in fluid sulphuric acid, as_ it 
known, such thin plates have a very limited 
life, on account of the support of the active 
material being insufficient. In this way, the 
resistance of the dry cell is also reduced to 
the usual figure, and it may be said that the 


cases Same 


is 





distance between the positive and negative 
plates can be decreased as far as is necessary 
to overcome the higher resistance caused by 
the introduction of the gelatinizing substance 
into the electrolyte. 

Another point in connection with the 
‘* gelatinized electrolyte” is worth mention- 
ing. It is known that the greater the rate 
of discharge the less is the available capacity 
of a cell. For instance, if the same cell 
which gives 250 watt hours capacity (dis- 
charged with 10 amperes) is discharged with 
100 amperes, it will be found to have only 
about half the capacity. That means that 
the acid already present within the active 
material is first used up, and after this only 
the acid which comes into the active material 
by diffusion or transportation of the irons. 
It can be stated that the accumulator with 
the greatest amount of acid mixed with the 
active material, delivers the heaviest dis- 
charges for the longest periods. The utmost 
porosity of the active material is, therefore, 





IMPROVED Two SPINDLE DRILL. 


desirable; but it can only be realized in 
combination with a solid material of suffi 
cient elasticity to keep the loose powder in 
its place. 

It would seem from these explanations 
that there is a large field for the use of gela- 
tinized acids in connection with storage 
batteries. The certainty of working which 
results from the use of a storage battery has 
perhaps been the most powerful reason for 
its introduction in the electric lighting busi- 
ness, and yet this certainty is only relative. 
Short circuiting, caused by the dropping 
out of the active material, has too often 
been a cause of trouble, not to speak of the 
breaking of a vessel. Gelatinized sulphuric 
acid avoids all this. After two years’ prac- 
tical experience no short circuiting has 
occurred, and even cells in broken vessels 
have more than once done service for a week 
and more. 

a need 
Voting by Electricity. 

The House committee on rules last week 
gave a hearing to John A. Enos, an inventor, 
who seeks to have an appropriation of 
$60,000 made to defray the cost of installing 
his patent electric voting machine in the 
House of Representatives. Mr. Enos ex- 
plained the workings of his machine and 
brought to the attention of the committee 
some facts to demonstrate its probable 
utility and economy. He stated, for in- 
stance, that during this session there bave 
been over 300 roll-calls, each consuming 30 
minutes’ time, or an aggregate of 30 work- 
ing days; and be asserts by the use of bis 
machine 25 days could have been saved. 
The committee took the matter under advise- 


ment. 





After a stubborn fight between rival 
companies and the city authorities, the city 
council of Little Rock, Ark., has granted to 
the Capitol Street Railway Company the 
right to putin electric motors on their 15 
miles of road. The electric lines will be 
constructed at once and will cost $300,000. 
H. G. Allis, G. R. Brown, W. M. Stannus, 
G. B. Rose, John M. Taylor and H. P. 
Bradford, represent the Capitol Company. 





Sigourney Two Spindle Drill. 


The Sigourney Tool Company, of Hart- 
ford, Conn., have recently put upon the 
market a two spindle drill, which ought to 
be a valuable acquisition to any electrical 
machine shop. 

This machine, besides carrying two spin 
dles, has a somewhat greater capacity than 
a single spindle drill, as it admits work of a 
diameter of 1314 inches on the table. The 
downward throw of the dril] without re-ad- 
justment of the table is 2!¢ inches. The 
table has a vertical runge of 30 inches, and 
shafts can be centered to the length of 38 
inches. The table is counterbalanced by a 
weight inside the column, and can be turned 
to the right or left, as required. On the 
stud of the lever pinion is a clamp stop, 
which is instantly adjustable to determine 
the depth of the bole to be drilled to the 
limit of the traverse of the spindle. 

On the side of the column is a planed line 
and on the table bracket is a corresponding 
mark, which, when coincident, insure the 
exact agreement of the center of hole in 
table and of the spindle. The spindles are 
fitted to No. 1 Morse drill taper, and have 
three changes of speed. The spindle and 
its appurtenances are counterbalanced by 
an open coiled spring concealed in a cylin- 
drical case above the spindle pulley. 

Diameter of tight and loose pulleys is five 
inches, the recommended speed being 450 
revolutions. Shipping levers are placed on 
either side of the machine. 
~_>- 
Calumet and Hecla. 








The following monthly detailed product 
of the greatest copper mine in this country, 
if not in the world, cannot fail to be of in- 
terest. The statement is from official figures, 
covering the financial years of the company, 
and has pever before been made public in 
this form. 

It will be seen that the percentage of ingot 
copper in the mineral has gradually declined 
through the four years given. While this 
is, doubtless, due largely to the manner of 
treating the rock, it certainly shows that the 
mineral (the usual form in which the product 
is given to the public) now realizes only 1,338 
pounds of ingot copper to the ton, against 
1,581 pounds five years ago; or, to put it 
more clearly, the product for April, 1890, 
of 3,744 tons 226 pounds (at 66.90 per cent.), 
realized 2,504 tons 1,664 pounds of ingot, 
while the same product at the percentage of 
April, 1887 (78.21), would have given 2,928 
tons 541 pounds of ingot copper, the real 
article to be sold in the market. 

The Osceola mineral produces an average 
of 85 per cent. of ingot copper, the Quincy 
83 per cent., Franklin 8243 per cent., and 
Tamarack 75 per cent. It would be an in- 
teresting point if some one conversant with 
the causes of these differences would explain 
the advantages of the higher percentages by 
the mines named. 











MONTHLY PRODUCT, MINERAL AND INGOT. 
1886-7. 1887-8, 1888-9. 1889-90), 

Months. Tons. Ibs. Tons. Ibs. Tons. Ibs. Tons. Ibs. 
May, min. 2693 1571 2681 473 2715 1908 

Per cent. 5 77.35 76.05 

Ingot. 1914 2065 956 
June,min. % r 813 2660 853 

Per cent. 74.49 

Ingot. 253 1981 1625 
July,min, + 2746 1478 280 (264 

Per cent. 76.10 74.64 

Ingot... . 2090 685 2160 1867 § 
Aug. min. #1401 1049 3204 663 2936 414 
Percent. 77.07 #7426 43.61 65.18 
Ingot.... 2231 1237 *1040 1561 2358 1494 1913 1454 
Sep., min. 2800 1024 2100 596 3254 886 3126 1449 
Percent. 77.7 76.17 72.12 67.08 
Ingot ... 2246 1946 1590 1664 2347 290 2097 1053 
Oct., min. 2556 1769 3056 1737 4151 1684 3621 260 
Per cent. 78.42 17.37 70.80 65.76 
Ingot.... 2005 279 2365 477 2039 1071 2381 416 
6 months.16716 1192 14984 446 18882 258 18326 1908 
Per cent of 

Ingot... 77.69 76.43 73.37 66.70% 
Ingot, ton.12987 235 11452 554 13853 1303 12225 = 47 
Nov., min. 2474 1422 2398 950 3816 1997 3526 1052 
Per cent. 77.98 76.65 70.17 65.28 
Ingot.... 1929 1542 1838 898 2678 1019 2302 451 
Dec., min. 2738 1370 1579 1302 2763 1596 3496 470 
Per cent. 78.9 5 70.45 66.19 
Ingot.... 2161 142 1213 954 1947 354 2314 265 
Jan., min, 2693 1221 1887 1765 2761 1612 3172 119 
Per cent. 73.76 75.46 69.3u 67.46 
Ingot.... 2121 726 1424 1241 1913 1659 2139 1697 
Feb., min. 2504 161 1915 280 2555 155 3174 95 
Per cent. 78.18 73.90 66.8614 67.31 
Ingot.... 1957 1426 1415 667 1708 906 2136 6k2 
Mch., min. 2907 923 2400 1478 2992 1786 3555 830 
Per cent. 78.05 76.39 57.35 66.69 
Ingot. .. 2269 826 1834 68 2015 1429 2370 1937 
Apr., min, 2755 1978 2583 1201 2750 1799 3744 226 
Per cent, 78.21 77.20 67,42 66.90 
Ingot.... 2155 739 «1994 1069 1854 1537 2504 1664 
Year,min.32791 267 27749 1512 36523 1203 38995 700 
Per cent. ba 

of Ingot. 78.0 76.30 71.11 66.6544 


1 
Ingot, ton. 25581 1626 21172 1451 25972 207 25903 745 
Ingot, Ibs. 51163 626 42345 451 51944 207 51986 745 
* Fire in mine, and has continued much of the 
time since, the product coming mainly from the new 
workings.— Boston News Bureau. 
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Action of Lightning upon the Human 
Organism. 

A Vienoa paper states that Professor 
Nothnagel, in one of his clinical lectures, 
exhibited to his hearers a young woman, 
aged 20, Josepha Schleser, who had been 
recently struck by lightning in Styria, and 
had come to Vienna for treatment in Pro- 
fessor Nothnagel’s hospital. The patient 
suffered from a derangement of the nervous 
system. To his remarks on this case the 
lecturer added a discourse on the effects of 
lightning, substantially as follows: Formerly 
it was known merely that the burns oc- 
casioned by lightning had a zigzag figure, 
and that the further consequences might be 
paralysis or death. During the last ten 
years the lecturer had made comprehensive 
experiments upon rabbits, with the electric 
spark of a large Leyden jar, and has thrown 
a new light upon this question. The action 
of lightning upon the brain, the spinal 
eolumn and the peripheric nerves, is shown 
by the loss of consciousness, the disturbance 
of the intellect and the extended phenomena 
of lameness, the latter of which have a 
tendency to disappear. On the other hand, 
there are intense nervous phenomena which 
strongly resemble those produced by railway 
accidents and other concussions, and which 
dominate the patient for a longtime. Dis- 
turbances of sight and speech often occur, 
and may remain for life, or may in part dis- 
appear. In other cases there may be 
observed in the person struck a childish 
frame of mind which may incline either to 
reckless merriment or to sadness and 
melancholy. Experience proves that light- 
ning produces its chief effects only at the 
points of its entrance and exit. Thus a 
flash which entered a schoolroom injured 
only the first and last child on the form, 
those between escaping unhurt. Professor 
Nothnagel pointed out that in the treatment 
of lameness and other constitutional per- 
turbations due to lightning, metallotherapy 
is most efficient, a large horseshoe magnet 
being applied alternately to the head, trunk 
and the limbs. This process led to better 
results than the electric treatment recently 
adopted. In case of a quite recent stroke, 
the clothing should be unfastened, the 
patient laid with the head high, quietness 
and fresh air should be secured, and if 
consciousness does not return, the head 
should be exposed to a stream of cold water. 

—__ -<—- —___—— 
Electric Lighting in Brooklyn. 

The local press of Brooklyn is just now 
claiming that electric light circles will soon 
be stirred up over the question of competi- 
tion in incandescent lighting. The Hagle, of 
that city, says: 

The Citizens’ Company, a corporation 
controlled by a few powerful Democratic 
politicians, headed by John Delmar, the 
president, is the aggressor. The Edison 
Company, a corporation to which the com- 
mon council was compelled, through the 
force of public sentiment and political ex- 
pediency, to grant a franchise, a few years 
since, is to receive the attack. It looks as 
if the political electricians mean, if possible, 
to crowd their rivals to the wall. The 
Edison Company furnishes the incandescent 
light only, and uses the system which bears 
the name of that great inventor. The Citi- 
zens’ Company furnishes, for the most part, 
the are light, such as is used for the illumi- 
nation of our streets. Italso furnishes some 
incandescent lights, though not to an extent 
which materially interferes with the other 
company. What it now proposesto do is to 
invade the entire domain of the Edison 
people with the incandescent light of the 
Westinghouse alternating system. The 
Edison Company is restricted to the Edison 
system, while the Citizens’ has acquired or 
will shortly acquire the Westinghouserights, 
and claims that the very cheapness of the 
alternating system must bring over much of 
the business controlled by the former com- 
pany. Arrangements for the introduction 
of the Westinghouse system have been 
quietly progressing for some time past and 
are approaching completion. 

The men in the Citizens’ Company are 
not very communicative as to the details of 
their plans, but admit that they are going 
into the incandescent business on an exten- 
sive scale. They have facilities, money and 
influence, and their manner indicates that 
they feel they are on the way to greater 
fortune. 

Over in the Eastern District, the Municipal 
Electric Light Company is furnishing the 





incandescent as well a@ the arc light. The 
Edison Company does no business in that 
section of the city, although it has the right 
to go there. In view of the plans of its 
rival in the Western District, however, it will 
not do anything there, for it will have its 
hands full here. 

The latest electric light combination, the 
a in which Noah Cocheu, Mirabeau 
L. Towns and a few others figure, is not 
likely to get through the common council 
very soon. In fact, old and careful observers 
of affairs about the City Hall say that if they 
were going to bet, they should bet that the 
aldermen will never grant the franchise. 
There has been an impression that a number 
of the leading. men in the old companies are 
interested in this new venture. Such does 
not seem to be the case. Rumor has it that 
a certain man. formerly a large, but at 
present a small, stockholder in the Munici- 
pal Company, is interested in the Cocheu- 
Towns combination. He is not assolid now 
with the controlling spirits of the Municipal 
Company as he once was, and this may 
account for his appearance in the latest 
deal. 

A change in some of the officers of the 
Municipal Company is said to be imminent. 





Experiments on Transformers. 





AN ENGLISH CRITICISM. 





Professor H. J. Ryan has been continuing 
his well-known researches into the action af 
transformers. He, or rather, Mr. L. B. 





Marks, used an experimental ring trans- 


New Work of the Connecticut Motor 
Company. 

The accompanying cut illustrates a com- 
bination apparatus recently gotten out by 
the Connecticut Motor Company, of Plants- 
ville, Conn. 

It consists of a No. 2 Sturtevant centri- 
fugal blower—exhaust or pressure, accord- 
ing to purpose—fitted to the base of a one 
horse-power Connecticut motor, with the 
armature shaft of the latter extended 
through the shell or blower, and the float 
wheel keyed to-the same. 

This arrangement is particularly compact, 
besides doing away entirely with belting, 
countershaft and pulleys, as would be the 
case if a blower had to be run from shop 
shafting. 

A curved float wheel is used, by means of 
which the humming sound, usually so 
noticeable, is greatly subdued. While orig- 
inally gotten out for the ventilation of 
engine rooms on steamships, a variety of 
uses have since proposed themselves, such as 
the ventilation of churches, theatres, etc., 
through the heated season, in foundries for 
urging the blast, and also for forcing draft 
under boilers. 

It must be borne in mind that this com- 
bination is open for use in any locality 
where there are straight incandescent cir- 
cuits, such us the Edison, or even an electric 





New Moror oF THE CONNECTICUT MororR COMPANY. 


former with a core made of iron wire 1.1 
c.m. thick. On heating the transformer 
the waste of power decreased. Of course, if 
such thick wire as this is used, the heating 
by Foucault currents is enormous, and, as 
Professor Ryan points out, heating, by in- 
creasing the specific resistance of the iron, 
lessens the waste. The loss of power by 
Foucault currents in such a core can be de- 
termined if the specific resistance of the iron 
is known. It does not in the least follow 
— this that transformers should be run 
ot. 

Messrs. Calvin Humphrey and William 
Hl. Powell are also following Professor 
Ryan's good example, by reading a paper 
before the American Institute of Electrical 
Engineers, on tests of a 40-light converter. 
They use Ryan’s arrangements for tracing 
the curves. The results are very good, but 
somewhat too good. The hysteresis loss ap- 
pears impossibly small. We would suggest 
that there are errors arising from the use of 
incandescent lamps. The experimenters 
have, as far as we can judge from the report, 
calibrated lamps at varying resistances, and | 
have then dealt with the instantaneous of 
their electro-motive forces, and taken the 
resistance as being the same as that produced 
by an equal continuous electro-motive force. 
The current readings so obtained would be 
too low, and would make the efficiency too 
high. For instance, if a lamp with 100 volts 
took an ampere, and with 50 volts .3 ampere, 
and the lamp during a test had 100 volts and 
1 ampere, an instantaneous electrometer 
reading at a particular phase of 50 volts 
should be taken at .5 ampere, not .3 ampere. 
We only suggest this source of error; we 
cannot accuse the writers of making this slip, 
without seeing the paper in full. 

The Foucault current component of the 
primary current also appears suspiciously 
wrong. Ina transformer whose secondary 
terminal electro-motive force is co-phasedly 
syuchronized with the primary electro-motive 
force, the Foucault current component is 
also. If the secondary terminal electro- 
motive force lags, the Foucault component 
lags somewhat less. The authors show it 





leading.— London Industries. 


street railway may supply the current, 
Some useful data are given: 


Speed. 2,000 revolutions. 

Energy required, one horse-power. 

Pressure per square inch, 244 ounces. 

Cubic feet per minute, 1,1 

Diameter of outlet, 744 inches. 

Square feet of boiler grate surface it may pad, 10. 





JEST FOR FUN. 


An old man would not believe he could 
hear his wife talk a distance of five miles by 
telephone. His better half was in a shop 
several miles away, where there was a tele- 
phone, and the skeptic was also in a place 
where there was a similar instrument, and, 
on being told how to operate it, he walked 
boldly up and shouted : 

** Hello, Sarah!” 

At that instant lightning struck the tele- 
phone wireand knocked the man down, and, 
as he scrambled to his feet, he excitedly 
cried, *‘That’s Sarah, sure as fate!” — Chatter. 








THE POPULARITY OF THE YELLOW COVER. 


A short time ago we received a letter from 
a correspondent in West Virginia. The 
opening paragraph reads like this : 

‘« Please find enclosed ten cents for No. 20 
of the Review. We have a goat on the 
premises, and he got in his work on the last 
copy before I did. He is very fond of 
literature, and especially the Review. I 
suppose the yellow cover catches his-eye.” 





A TELEPHONE BREATH. 
Mistress—Bridget, the telephone is ring- 
ing and I wish you would answer it. 
Bridget—An’ me afthur atin’ onions fur 
me dinner. Sure, Oi’ll do nothin’ of the 
sort, for who knows but fwhat it bees the 
yoong man as delivers the groceries.— News 
Letter, 














Sanford, Fla.—The DeLand Electric Light 
and Ice Company; capital, $150,000. 


Goldsboro, N. ©.—Goldsboro Electric 
Light and Power Company; capital, $25,000. 


Three “ivers, Mich.—Three Rivers Elec- 
tric Light and Power Company; capital, 
$50,000. 


Chicago, Ill, —Underground Electric Light 
Company; capital, $1,000,000. Incorpo- 
rators, A. J. Cooper, F. J. O'Connor and C. 
A. Munson. 


Jeffersonville, Ind.—The New Albany 
and Jeffersonville Electric Railway Com- 
pany ; capital, $150,000. John M. Stotzen- 
burg is president. 


Newark, N. J.—The Edison Industrial 
Works; capital, $1,000,000. Incorporators, 
Thomas A. Edison, Samuel [nsull, Thomas 
Butler and Slierborn B. Eason. 


Chicago, Ill.—Dyer Electric Company ; 
to manufacture, sell and license for use, the 
Dyer electric system ; capital stock, $10,- 
000,000 ; incorporators, J. T. Dyer, H.5. 
Dickson and C. W. Huddleston. 


Chicago, Ill.—United States Electric Car 
Company, to manufacture electric cars and 
motors, and operate the same ; capital stock, 
$3,000,000 ; incorporators, M. 8. Debolt, J. 
H. Donnelly and John A. Qualey. 


Chicago, Ill.—Chicago Novelty and Elec- 
trical Company; to manufacture and deal 
in novelties and electrical goods; capital 
stock, $50,000; incorporators, Foree Bain, 
Matthew Hurton and J. W. Hutt. 


Pelham, N. ¥.—The Pelham Bay Park 
Electric Light Power and Storage Company 
has been incorporated, with $10,000 capital. 
The trustees are, George W. Cochran, Ed- 
ward S. Becker and Benj. Franklin. 


Leavenworth, Kan.—The Citizens’ Elec- 
tric Railway Company; capital stock, 
$300,000. Directors, W. D. Kelly, J. W. 
Folger, L. Hawn, W. N. Todd, W. B. 
Nickels, E. A. Kelly, Otto H. Wulfekuhler. 


Jersey City, N. J.—The New Jersey In- 
vestment Company will manufacture and 
put in place clectric light. The principal 
office in New Jersey will be at Jersey City. 
Operations will also be carried ou in Mexico. 
The capital stock is $1,200,000. 


Ssattle, Wash.—Bellingham Bay Electric 
Street Railway Company; with a capital 
stock of $200,000, and the following officers: 
Eugene Cantield, president ; P. B. Cornwall, 
vice-president; 3. W. Morgan, treasurer ; 
C. W. Dorr, secretary, and C. D. McKelar, 
superintendent. 


Seattle, Wash. — Metropolitan Electric 
Railway Company; incorporated by Jacob 
Furth, A. B. Stewart, J. M. Thompson, H. 
G. Struve, G. H. Heilbron, J. C. Haines, F. 
G. Grant, Bailey Gatzert. A. P. Mitten. J. 
P. Hoyt and Maurice McMicken. The 
capital stock is $3,000,000. 


Philadelphia, Pa—The Electric Engi- 
neering Company ; the objects are to con- 
struct electrical railways, cars, etc. Harvey 
Barton, Henry Gianella, Christian Schneider 
and Thomas Marion, of Philadelphia, and 
Charles Richter, of Camden, are the incor- 
porators. The capital stock is $100,000. 


Richmond, Va.—The Traylor Electric 
Company; capital, $300,000. The officers 
for the first year: A. W. Garber, president; 
Thomas Potts, vice-president; J. E. McKin- 
ney, secretary; Meredith F. Montague, treas- 
urer; R. W. Traylor, superintendent; and 
the following directors: A. W. Garber, J. 
Taylor Ellyson, J. L. Taliaferro, Wirt E. 
Taylor, R. F. Hudson and Thomas Potts. 
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How do you like the Review this week ? 
It is full of meat. 





Lots of newspaper paragraphs start in 
with the announcement, ‘‘A report is cur- 
rent.” It doesn’t need an electrician to dis 
pute that assertion. 





By the time this issue of the ELEcTRICAL 
REVIEW reaches its readers, the sentence of 
electrocution will, in all probability, bave 
been carried out upon the murderer, Kemm- 
ler, in Auburn prison. 

In this issue will be found the first install- 
ment of the paper by Prof. W. E, Ayrton 
and his associates, upon the secondary bat- 
tery. We believe the subject is treated from 
an entirely new and unprejudiced stand- 
point and is, therefore, of additional interest 
and value. 


The London Times has shown its 
premacy in the newspaper world, during 
the past week, by its magnificent telegraph 
service from Buenos Ayres. It is the only 
newspaper in London which has a corre- 
spondent in the capital of the Argentine 
Republic, and has spent over $30,000 during 
the past week in telegraphing daily the 
story of the revolution. Cabling is $1.75 a 
word, but its dispatches have been very 
complete and graphic. 


su- 


The inhabitants of Clamecy, France, have 
dealt in a very spirited manner with the 
Paris gas company which owns the gas 
works at the first named town. The gas 
company having refused to lower its ex- 
orbitant rates, no less than 87 of the princi- 
pal merchants of the place formed an asso- 
ciation and bound themselves to abandon 
the use of gas from a certain day of this 
month, and a committee was appointed for 
the immediate organization of an electric 
lighting company to supply a substitute for 
the discarded illuminant. 
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AN ASPERSION JN THE PATENT 
OFFICE. 

The Western Electrician, in its issue of 
July 26, went gunning for the Patent Office, 
and called attention in its columns to two 
recent patents, Nos. 432,131 and 432,279, 
for a current regulator or rheostat. In the 
judgment of the editor of our esteemed 
contemporary, these two patents seem to be 
identical, and in his editorial columns the 
Patent Office was accused of ‘‘ most start- 
ling looseness and mismanagement.” Our 
contemporary should be careful not to 
carry a gun with a hair trigger. Its abuse 
of the Patent Office seems to be entirely 
unwarranted. In a bureau of government, 
in which comparisons must obviously be 
made between inventions differing only in 
specific details, it is quite natural that occa- 
sionally patents should be issued bearing a 
very close resemblance. The smallest dif- 
ferences in structure of apparatus are 
sometimes of very great practicalimportance, 
and these differences are defined with so much 
vigor by the inventors and theirattorneysthat 
the full records of the cases will ordinarily 
render as plain as daylight distinctions 
which would not be apparent on a mere 
perusal of the claims of the patents. Thecases 
in point, however, do not require an ex- 
amination of the full records in order to 
show up the differences between them, and 
the aspersion upon the character of the 
Examining Corps of the Patent Office is 
groundless. The Patent Office Examining 
Corps is composed of some hundred and 
fifty individuals, and we believe that no- 
where in the world can be found a scientific 
body in governmental service composed of 
units so uniformly industrious, careful, able 
and honest. The cases referred to present 
a marked similarity in the drawings and thatis 
all. The claims—the soul of patents—and the 
parts thereof in which the particular matter 
claimed by the inventor as his own is spe- 
cifically disclosed, differ. The casein point 
is one in which two men have evidently 
been associated in producing an electrical 
instrument. If the instruments were abso- 
lutely identical, the course to be pursued by 
the two inventots iti securing protection 
might be by making a joint application for 
a single patent, or by making each his own 
application describing the whole instrument 
as a completed article, and addressing his 
claims to such portions thereof as were of 
his own individual invention. The two 
rheostats described in these patents differ, 
however, in structure—they are not one and 
the same machine. If the editor of the 
Electrician had read the claims carefully be 
would have noted this. The two patents 
simply involve the question of epectes and 
genus, certain features of the invention hav- 
ing been the common property of two 
individual inventors, but the details being 
the exclusive property of one or the other. 
A careful perusal of the claims in the two 
cases is sufficient to enable any one familiar 
with the legal construction put upon pat- 
ents to appreciate the differences. It can- 
not be expected that the ordinary reader 
can always do this. Naturally, where dif- 
ferencesare so fine, as they must bein thisage 
of specific improvement, expert knowledge 
must be brought to bearin order tu appre- 
ciate fully the scope and differencesof two 
or more patents relating to the same type of 
machine. To say that because of this, two 
inventors should not be given independent 
patents because they bear general points of 
resemblance, would be to put an embargo 
upon invention and check industrial growth 
by destroying the delicate refinements of 
apparatus for which the present age is so 
remarkable. We have abundant reason to 
be proud of our Patent Office; faults there 
are in the patent system, but they are inci- 
dents of the statutes controlling its opera- 
tion, and of niggardly legislation in relation 
to office facilities ; they are not traceable to 
the personnel of the Examining Corps. 





We give in another place the programme 
which will be followed at the Cape May 
Convention of the National Electric Light 
Association. The meeting will be on Tues- 
day, August 19th, and it is expected by 
Thursday evening business wil] be finished. 
It will be noted that the place and hours of 
the Convention are most agreeably arranged. 
The papers will be interesting, and altogether 
we look for a large attendance, 





REVENT NOTABLE ELECTRICAL 
PATENTS. 
ELECTRIC RAILWAYS. 


Frank Mansfield, of New York, has been 
granted several patents for electric railway 
systems, dispensing both with overhead con- 
ductors and with underground conduits. 
These operate on the spot system. A con- 
tinuous well insulated conductor is buried 
in the ground and short branch conductors 
run from there to the road-bed at short in- 
tervals along the tracks, but contact is open 
at all times except when a car is passing over 
any particular spot. An electro-magnet, or 
any suitable mechanical contrivance carried 
by the car, is used to lift a pivoted arm in a 
box in which these contacts are arranged, 
which not only closes the connection be- 
tween the supply conductor and branch, 
but establishes also a sliding contact with a 
rail mounted on the underside of the car. 
The current returns through the motor and 
rails to the supply station. This seems to 
bea neat solution of surface transit ; dis- 
pensing with expensive conduits and over- 
head wires. As the car passes along over 
the track it cuts its motor into circuit first at 
one Contact spot, and then, before breaking 
connection with that spot, establishing con- 
nection with another. Nothing is in sight 
along the track except occasional spot boxes 
where the connection is to be made. In 
case a mechanical device is used to lift the 
arm at the contact spot and establish con- 
nection, a middle guide rail is used, and the 
contact arm has a lug restingin a slot in the 
rail; a pendant plough on the car rides un- 
der the lug and lifts the arm, being guided 
accurately to the right place by the guide 
rail. 

SUPPLYING HYDRO-CARBON VAPORS TO 
LIGHTS. 


ARC 


Mr. L. Saunderson, of Dublin, Ireland, has 
patented a hollow carbon, the cool end of 
which is immetsed in some liquid hydro- 
carbon and is provided with a tightly fitting 
plug of fibrous material. Above the plug is 
athread of asbestos which extends to the 
burning point of the carbon. The bydro- 
carbon vapors rise through the hollow 
center and it is claimed increase the bril- 
liancy of the arc. The thread of asbestos 
prevents the closure of the hollow center by 
fusion at the point where the arc is formed. 


TELPHERAGE OR ELECTRICAL TRANSPOR- 
TATION. 


A. L. Parcelle, of Boston, Mass., has 
patented 4 motor for running upon an over- 
head rail, in which the power is applied 
directly to the axle, and of whith a fair idea 
may be gathered upon inspection of the aé- 
companying illustration. An U-shaped rail, 
R, supported on suitable posts is used, the 
open portion of the rail being turned down- 
ward. The motor wheel, B', is grooved, its 
flanges embracing the rail. A circuttiferen- 
tial series of electro-magnets is secured to 
the wheel on its inner side, and co-operates 
with a series of magnets secuted to the frame 
of the motor. The cores of the magnets ure 
of such a length xs to bring the poles of the 
movable series into close relation with those 
of the fixed series as the wheel rotates. Two 
commutators are provided, one of which is 
carried by and moves with the rotating 
wheel, and one of which is fixed to the frame 
of the machine. A roller, #*, carried by an 
insulated arm secured to the frame, rolls 
upon an insulated conductor secured within 
the U on the underside of the rail, and takes 
the current from such conductor, whence it 
is led in multiple arc through the two com- 
mutators, one branch supplying the field 
magnet coils successively in groups, and the 
other branch supplying the armature coils 
successively in groups. Thereare four coils 
to each group, so that when any strip of the 
commutator is in contact withits co-operat- 
ing brush, four coils are connected in circuit. 
The exciting coils of the electro-magnets are 
so connected that they will be cut in by their 
commutators in groups when they reach a 
position of maximum pull. Asillustrated in 
the drawing, the series of magnets marked 
1 in the armature.and field magnet are con- 
nected in circuit, these magnets being in 
about the position of maximum attractive 
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effort. When the wheel, B’, moves with 
reference to the fixed magnets a short dis- 
tance—sufficient to bring the corresponding 
groups of coils marked 2 into a position 
where the maximum pull would be exerted 
—the commutator strips corresponding to 
coils 1 will be cut out of circuit, and those 
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soasto close the circuit through its coil, 
which then exerts asuction upon the magnet- 
ized carriage. In some cases auxiliary contact 
needles D°, etc., connected with a coil some 
distance ahead are used, so that the needle 
will be given time to swing, and will have 
made its contact when the carriage arrives 
in the proper position with refer- 
ence to the coil cui in to receive 
a maximum pull, thus providing for 
a swifter movement of the carriage 
than where the needles and their 
coils are arranged at the same point. 


VARIABLE SPEED GEARING FOR 
ELECTRIC CARS. 


T. M. Foote, of Boston, Mass., 
has patented a system of gearing 
for electric motors, in which the 
design is to preserve a uniform 














corresponding to coils 2 will be cut in; the 
current thus being shifted by the action of 
the commutator through the successive co- 
operating groups and causing a continuous 
rotation of the wheel. The frame of the 
motor, #, is extended rearwardly, and car- 
ries a grooved wheel, H'', for steadying the 
motor on the rail. 

John T. Williams, of Mount Vernon, N. 





speed of rotation of the motor arma- 
ture, thus permitting it to operate at maxi- 
mum efficiency, irrespective of the speed 
of the car to which it is affixed, and prevent- 
iog injurious heating of the motor coils, 
which is liable to occur in the ordinary ex- 
isting gearing when the car slows down 
in ascending a grade, or performs extra 
work, and the counter electro-motive force 
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Y., has patented a system of package trans- 
mission, in which the carriage is made of 
steel and permanently magnetized, so that 
one of its ends is of north and the other of 
south polarity. The carriage moves upon a 
conducting rail marked B in the accompany- 
ing illustration, within a continuous tube or 
conduit wound at intervals of its length with 
solenoid coils, A. On the outside of the 





tube is fixed another conductor, C. The 
circuit is closed through the coils A, suc- 
cessively, by means of magnetized needles, 
DD, etc., which are normally out of con- 
tact with cooperating contact studs e. 
When the end of the carriage S reaches any 
needle, the latter is magnetically attracted, 











of the motor isreduced. In the accompany- 
ing drawing, which illustrates the system, 
two pairs of coils marked F' are splined to 
the armature spindle so as to permit sufli- 
cient longitudinal movement to allow them 
to be drawn into contact with gear wheels 
G G* when they are energized by a current. 
Gear wheels G G'‘ are loose upon thespindle 
and co-operate with gear wheels H H* con- 


AE 

nected by a train of gearing with one of the 
car axles. The coils F'are so connected that 
either pair may be connected in a shunt 
circuit around the motor by means of a 
switch Z. As shown in the drawing, the 
right hand pair of coils are receiving cur- 
rent, magnetizing their iron spools and 





bringing them into magnetic contact with 
gear wheel G, thus locking or clutching this 
gear wheel to the armature shaft. If a 
faster movement of the car is desired, the 
switch would be shifted so as to unclutch 
gear wheel G and clutch gear wheel @' by 
cutting in the left hand pair of coils, the 
relative speed of the car in the two positions 
of adjustment being dependent on the rel- 
ative sizes and number of teeth of the co- 


operating gear wheels G, H, G', H'. The 
armature thus revolves at a uniform speed, 
whereas the speed of the car itself may be 
varied. 


CONTACT FOR ELECTRIC RAILWAY. 
Frank J. Sprague, of New York, has 
patented a novel contact for an overhead 
conductor. The idea will be understood 
from the accompanying illustration. Two 


























conducting rollers dd’ are mounted on the 
top of the car and embrace the overhead 
conductor B. In passing a switch for a 
branch circuit at any point along the road, 
either roller may be pulled down by a con- 
necting cord extending within reach of the 
motor man, so as to throw it out of the way 
of the divergent branch circuit. 


TELEPHONE TRANSMITTER. 


Mr. Stephen D. Field has patented a tele- 
phone transmitter, containing a self-acting 
thermostatic circuit breaker, the expanding 
element of which is a conductor of consid- 
erable resistance inserted in the primary 
circuit of the telephone and actuated by the 
current therein, co-operating with a dia- 
phragm carrying one of the terminals of 
said circuit breaker, and a short circuit 
connected to said terminal and also to the 


primary circuit beyond the expanding ele- 
ment. In the normal primary circuit isa 
switch for disconnecting said circuit at will. 


DYNAMO ELECTRIC MACHINE. 


H. W. Spang, of New York, has patented 
a dynamo electric machine, in which the 
pole pieces of the field magnets are shorter 
in the direction of the axis of the armature 
than the armature core. It is claimed for 


this invention that it utilizes more lines of 
force than in cases where the pole pieces are 
as wide or wider than the armature core. 





OUR BOSTON LETTER. 


The Newton Street Railway Company, will, 
as soon as its electric cars are in regular 
operation, make the rate of fare five cents 
between Waltham and Newton, Mass. 

Electric Railway to Somerville, Mass.— 
The work of laying the new tracks for 
electric cars from Bowdoin Square, Boston, 
to Somerville, is progressing rapidly. 

Messrs. Paine & Francis, of this city, have 
a contract in hand to install two 500-light 
Edison dynamos in the Syndicate building 
on State street. The firm named are now 
wiring the buildin for 5,000 incandescent 
lights, and will furnish the entire electrical 
equipment for the plant. 

New England Electric Exchange.—At the 
meeting of the executive committee, on 
Wednesday, July 16. Examinations were 
taken for ten first-class licenses, and since 
that date several new applications for ex- 
amination have been made and will receive 
the attention of the committee at its next 
meeting, on July 30, at the rooms of the 
Boston Electric Club. 

Electric Motors for the Mechanics’ Fair.— 
Arrangements have been perfected by the 
ma rs of the Mechanics’ Fair Association, 
of this city, with the Thomson-Houston 
Motor Company to furnish electric motors 
in “t. part of the Mammoth Mechanics’ 
Fair Building, where power may be re- 

uired. This will enable the managers of 
the fair to afford a more satisfactory ar- 
rangement of machinery than at previous 
fairs, and this will much facilitate the work 
of classification and assignment of space. 


Boston, August 2. WwW. 





OUR CHICAGO LETTER. 


Mr. Geo. Cutter, general manager of the 
Great Western Electric Supply Company, 
accompanied by Mrs. Cutter and the Misses 
Gass, left Chicago fora trip to Boston on 
the Sea Side and White Mountain Special 
via the Grand Trunk Railway, on Wednes- 
day last. The party will visit Niagara 
Falls, thence to Kingston, Canada, visiting 
the Thousand Islands, by boat up the St. 
Lawrence river to a point in Canada, where 
they will again board the ‘‘ Special,” speed- 
ing on through the White Mountains to 
Boston. After a short visit in that city, the 
will journey on to Cape May via New York 
city, arriving at Cape May August 16th, in 
ample time for the opening of the National 
Convention. 

Mr, Chas. Ball, of the Ball Electric Com- 
pany, of New York, was registered at the 
Sherman House last week. 

Much Interest is shown, and extensive 
preparations are being made by prominent 
supply houses and manufacturers, for a 
display at the St. Louis Exposition, which 
opens in that city September 3d. Judging 
from the space secured, the exhibit will sur- 
pass anything of the kind ever seen in the 
West, if not in America. 

F. E. Degenhardt is again at his office, 
after a severe illness of two weeks. Mr. D. 
will spend his summer vacation at the sea 
shore, and will leave about August 10th. 

The Great Western Electric Supply Com- 
pany are putting on the market armatures 
and intermediate pinions, composed of a 
substance entirely new, which gives a noise- 
Jess pinion, and at the same time gives a 
long and satisfactory life. The company 
believe that a trial order will mean constant 
use. The above company have recently 
been appointed agents for Brown’s electric 
protector for use on telephone circuits, pro- 
tecting same from the evil effects of light- 
ning and crosses. 

Mr. Chas. G. Armstrong who has charge 
of the house goods department for the Great 
Western Electric Supply Company, has just 
returned from a business trip through the 
East in the interest of the above concern. 
While in the East, Mr. Armstrong made 
arrangements for handling the superior line 
of goods manufactured by the National 
Electric Manufacturing Company, together 
with other concerns of equal reputation. 

Daniel C. Hemingray, of the Hemingray 
Glass Company, of Cincinnati, Ohio, was 
among the recent visitors in the city. 

The Electrical Supply Company have hit 
on a novel plan for producing cool breezes in 
their offices. Suspended from the ceiling 
by wires is a small motor on which is 
carried an 18 inch fan, this making about 
2,000 revolutions per minute keeps a nice 
circulation of air through the office. 

The Central Electric ae ey have per- 
fected arrangements with tbe Electricians’ 
Time Company to supply the trade with all 
styles of watches, ranging in price from 
$10 upwards. These watches are protected 
from the evil effect of magnetism by a 
guaranteed non-magnetic shield. In a cir- 
cular put out by the company they offer 
these watches to the trade on the installment 
plan, paying 25 per cent. list price down 
and balance in three equa) semi-montbly 
payments; each order must be accompanied 
by a guarantee from employers. The 
watches are within the reach of all, and by 
paying for same on the installment plan the 
buyer hardly feels the purchase, at the 
same time gives those a chance to buy who 
cannot afford to pay cost price in one pay- 
ment. 

J. H. Reid has resigned his position as 
manager of the western office for the Mather 
Electric Company and will open a suite of 
offices for the Easton Electric Company. 
Mr. Reid’s position with the Easton Com- 
pany will be that of general manager. 

Paul W. Bossart, who is well-known to 
the electrical fraternity throughout the West, 
has accepted a position in the railway and 
motor department of the Detroit Electrical 
Works. D. B. D. 

Chicago, August 2. 








PERSONAL. 

Hon. Chas. 8. Gleed, Attorney of the 
Missouri and Kansas Telephone Company 
was an eastern visitor last week, hobnobbing 
with telephone and railroad magnates of the 
Atlantic coast. 

Col. Gardiner C. Sims, of Providence, 
will represent Rhode Island at the World’s 
Columbian Exposition in ‘92. If men of 
such calibre represent every State in the 
Union, the success of th exposition will 
not be in doubt. 





We present in this issue an illustrated 
article describing the automatic or ‘‘ nickel- 
in-the-slot”” phonograph. This machine will 
prove a greatinstitution, we predict. It will 
be a source of education as well as of amuse- 
ment. There are lots of people who have 
never heard a phonograph talk except in a 
public hall. The advantages of hearing a 
great speech or a portion of an opera, and 
having it ‘‘all to yourself” are easily 
imagined. 
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»", At theannual meeting of the Tropical 
American Telephone Company, held at 
Leng Branch, N. J., the following directors 
were chosen: Chas. Williams, Jr., Col. H. 
8. Russell, Dr. E. P. Bradbury, Jas. H. 
Howard, Frank W. Harrington, of New 
York. The report of the general manager 
showed business 50 per cent. in excess of 
the year before. Stockholders recommended 
resumption of dividends, and also an extra. 
Questions of amount of dividends to be paid 
will be decided at the next directors’ meet- 
ing. 

,*, After numerous conferences, which 
have extended over the past three months, 
the English government has finally decided 
against purchasing the telephone system 
now operated by existing companies. This 
decision has been arrived at in spite of the 
strong pressure in the direction of inducing 
the government to add a telephone service 
to the telegraphic department. The govern- 
ment, however, has decided that upon the 
expiration of the patents controlled by the 
National Telephone Company, it will issue 
licenses to all new companies applying for 
them provided they are able to satisfy the 
authorities of their ability to carry on the 
work. In this way the public will be in- 
sured the benefits of competition. 

SS eee 
Accident at the Western 
Building. 

The wooden chute, on the Dey street side 
of the Western Union building, became 
clogged with debris on July 30th. Two 
laborers were standing on braces running 
out from the building to the chute, trying to 
free the jam. A barrel, which was being 
drawn to the top of the building, struck one 
of these braces, precipitating the two men 
and a large section of the chute to the street. 
Ove of the men died in the ambulance on 
the way to the hospital. The other is not 
dangerously hurt. 


Union 


Yelephonic Communication Between 
London and Provinces. 

Our London namesake states that on the 
lith inst., a wire to London, which was 
completed late the previous night, was 
tested at the offices of the National Tele- 
phone Company, Faulkner street, Man- 
chester. Alderman Thompson, who was 
attending a meeting of the directors of the 
company at the Cannon street hotel, in 
London, and other gentlemen held conver- 
sations with representatives of the Press and 
others in Manchester, and not only were the 
words uttered heard quite clearly, but the 
tones of each voice were recognisable. The 
new wire, we understand, extends from 
Sheffield to London, and terminates at the 
office of the company, Oxford Court, Can- 
non street. There is already existing a wire 
from Sheffield to Manchester, and the two 
wires were placed in circuit. The gentle- 
men at the offices of the company in 
Faulkner street, Manchester, were thus 
enabled, with the most perfect ease, to 
speak to officers of the company in London. 
Colonel R. R. Jackson, one of the vice- 
presidents of the company, was one of the 
gentlemen in London who conversed with 
representatives of the Press in Manchester, 
London to Manchester is 221 miles; to 
Liverpool via Manchester, 266 miles; to 
Sheffield, 195 miles ; to Bradford, 252 miles; 
to York, 275 miles ; and to Leeds, 252 miles. 
It is expected that in the course of a fort- 
night the London wire will be available for 
the use of the members of the Exchange in 
Manchester. Telephonic communication 
between London and Liverpool was also 
established last week. Messages were first 
exchanged between the Mayors of Liverpool 
and London, and during the afternoon 
several commercial messages were trans- 
mitted. The opinion of those who tested 
the telephone, was that, though 200 miles 
separate, London and Liverpool messages 
will be as distinctly heard as if they were 
transmitted between the local centers, 
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Since 1881, when the formation of Plante 
storage cells was greatly accelerated by 
Faure’s device of pasting the plates, numer- 
ous tests have been made in different parts 
of the world on the capacity and efficiency 
of secondary cells. The first tests that were 
carried out were conducted simultaneously, | 
at the end of 1881, in England, by Professor 
Perry, witb one of the authors of this paper, 
and in France by a committee consisting of 
Messieurs Tresca, Potier, Joubert and Al- 
lard, working at the Conservatoire des Arts, 
at Metiers, with a staff of assistants. 

In the report—communicated to the Phys 
ical Society, in February, 1882—by the two 
English experimenters, it was pointed out 
that the great ‘‘resuscitating power” of the 
cells made it very difficult to say when they 
were entirely discharged, and, therefore, in 
order to test the efficiency, the cells were 
first ‘‘emptied” of charge by discharging 
them until the discharge current was very 
smull, and, finally, leaving them short- 
circuited for many hours with a short bit of 
thick wire. Next, a measured amount of 
energy was put into these ‘‘empty” cells, 
and they were then thoroughly discharged 
on three successive days, being insulated and 
allowed to recuperate during the two inter- 
vening nights. Although the energy effici- 
ency thus obtained, and which was not less 
than 82 per cent., probably represented much 
more than could be obtained in practice at 
that period, if the discharge were stopped 
before the E. M. F. fell to so low a value, 
this efficiency represented something quite 
definite, since all the energy given out by 
the cells in the discharge must bave been 
put into them during the measured charge, 
no demand being made on some inexhausted 
store of energy previously put into the cells. 

The French committee, on the other hand, 
considered the cells as being discharged 
when a certain current which was originally 
produced through a fixed resistance by 80 
cells, could no longer be kept up, even when 
the number of cells had been increased to 35. 
But unless, subsequently to the receipt of 
the cells from the manufacturers, they had 
been charged and discharged several times 
until the same cycles of values of E. M. F. 
with time were repeated with each charge 
and discharge, there was no guarantee that 
in the experimental discharge the cells were 
not drawing on a store of energy put into 
them before leaving the manufacturers’ 
premises and thus giving a higher value 
than the ‘‘ working efficiency.” 

And we are afraid that a very possible 
neglect of the powerful resuscitating power 
of accumulators may bave vitiated some of 
the published results of experiments that 
have been made on them. This doubt must 
not be forgotten in considering the accom- 
panying list, which is as complete as we 
have been able to make it, of all such experi- 
ments that have been made up to date. At 
the middle of 1889, when we had nearly 
completed our investigation, there appeared 
two very important contributions to the 
subject—one on ‘*The Inherent Defects of 
Secondary Batteries,” by Dr. Louis Duncan 
and H. Wiegand ; the other, ‘‘ Ergebnisse 
von Versuchen an Akkumulatoren fiir 
Stationsbetrieb,” by Prof. W. Kohlrausch 
and C. Heim. These investigations are ex- 
tremely interesting, as they confirm some of 
the results which we had also arrived at, 
and to which reference will be made in this 
paper ; Prof. W. Kohlrausch and C, Heim, 
for example, laying great stress on the fact 
that the discharge of an accumulator does 
not depend merely on the previous charge, 
but on the previous history of the cell. 

At the Central Institution there are three 
distinct types of E.P.S. cells in daily use. 
The cells, however, used by us for the in- 
vestigation were 20 out of a group of 50 of 
what is known as the 1888 type. This type 
we selected since it was the latest con- 
structed by the Electrical Power Storage 
Company. The particular specimens of 
this 1888 type, which are at the Central In- 
stitution, contain each two positive and 
three negative plates, each plate, exclusive 
of the lugs, being 914 by 914 inches, The 
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glass vessels containing these plates are 
large enough to each hold 7L plates, but we 
preferred to use 7L glass boxes to having 
smaller boxes specially constructed. 

The total weight of each of these cells is 


about 59 Ibs. 12 oz., made up as follows: 
Ibs. 02. 


3 negative plates.......about 17 2 
TE. setesed., ae 
Ebonite strips......... " 0 8 
1 glass vesse]......... "= 7 8 
Dilute sulphuric acid.. ‘‘ 23 2 


| and the cells are intended to be used with a 
| maximum current of 9 amperes on charging 


and 10 on discharging. 
The first point to settle with reference to 
the discharge was whether the resistance in 


| the circuit should be kept constant, or 


whether as the E. M. F. fell the resistance 
should be varied in such a way as to keep 
the current constant. 
although it involved much more labor, was 
adopted. At first the current was kept con- 
stant by varying the resistance by hand as 
the E. M. F. of the cells altered. But this 
required the constant presence of one of the 


This latter method, | 


with time is greatest when the P.D is about 
2.36 volts, indicated by the point A. In 
Fig. 2 is shown the curve of P.D. during 











Fie. 1. 


| the last 344 hours of a discharge with 10 
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Date Maker of Cell. Experimenters. 
1882 | Faure.......00...+- Ayrton & Perry......... 
1882 French C@nmission..... 
1883 | Schultz ............- NTs 6'6 4 adn anes 
IG88 | BH. P.B....cccccccces | eee 

SE er re emer nr 

No ncerenecicepecuce 

Waltenhofen...... ..... 

Drake & Gorham........ 

BRAGROTTER. 20000000 sscseee 
Ae opie Ei sae 


‘.| Miller 


W. Kohlrausch... 
Waltenhofen 





Farbaky & Schenek. 


- Tudor . 
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Efficiency. 

Quantity.| Energy BEMAMES. 

oeecceseee 82 | Cells short-circuited for some 
time before being tested. Cells 
discharged on three successive 
days , and allowed to recuper- 
ate during the two intervening 

> nights. 

92 70 | Result of a week’s work. Cur- 
rent kept fairly constant dur- 
ing discharge by the addition 
from time to time of fresh 

ngasets 6 to 50 | Results variable and indefinite. 
6 to 50 | Results very variable. 

80 69 | Mean of one week's work. Cur- 

rent not kept constant. 
91.7 78.7 

90 80 |Current maintained constant 
during charge and during 
discharge. 

= se eeeee ‘Cells not good.” 

cee eee 88 
Coe Lead spirals painted over with 
salts. 
90.7 78.4 
88.1 77.4 
94 82.4. | Normal currents used in charg- 
t se ing and in discharging. 

“ 64.7 | Charging and discharging cur- 

rents rather more than twice 
ee the normal. 
81.4 71.7 |Cells allowed to rest for 160 

: hours after charging. 

90 80 Cells first completely discharged 


by the external resistance 
being gradually diminished to 
nought. 

The positive plates of these 
Tudor cells are first formed 
by Plante’s process, then the 
holes in the grids are filled 
with minium, and the forming 
continued. The negative grids 
are not formed at all, but 
merely have the holes in the 
grids filled with lead oxide. 














observers day and night, partly to vary the 
resistance from time to time, and partly to 
start the charging directly the discharging 


was finished, in order that the cells might | 


never be left discharged. Hence an auto- 
matic arrangement, which will be described 
ater on, was subsequently devised, and by 
means of it the current was maintained 
more constant than cauld be achieved by 
even very careful hand regulation, and the 
circuit broken during discharging and dur- 
ing charging the moment the P. D. reached 
certain pre-arranged values, 

We bad next to adoptacriterion by which 
to settle when a charge or discharge could 
be said to be completed. Such a criterion 
may be made to depend on a variety of 
changes that take place in a cell, three of 
which are in common use—viz, change in 
the specific gravity gassing and change in 
the P. D. In the case of the cells tested by 
us, and which have more liquid in propor- 
tion to the plates than is usually the case, 
the change in specific gravity from charge 
to discharge is from 1.2 to about 1.17 ; and, 
as our experiments show that the change is 
directly proportional to the time, when the 
current is kept constant, the change in the 
specific gravity per hour is only about 0.002, 
which is far too smal] to be read very accu- 
rately with ordinary hydrometers. But it is 
known the fall in the E. M. F. of the cells 
at the ends of the discharge is very rapid, so 
that half an hour more or less in the time of 
discharge produces a great difference in the 
value of the E. M. F.; hence it follows that, 
if aspecific gravity test were aloneemployed, 
with our cells as a criterion of charge and 
discharge, it would be necessary to read the 
specific gravity accurately to Jess than 0.001 
at the end of the discharge. The amount of 
gassing is also far too rough a test, and can- 
not be employed at all in the discharge, 
hence we were led to resort to the variation 
in the P. D. 

A number of experiments were bow made 
on two of the cells in order that the exact 
shape of the curves of P.D. at the end of the 
charge and discharge might be ascertained. 
The curve shown in Fig. 1 is the end of the 
P.D. curve for one cell on charging with 
nine amperes for 14 hours; from which we 








see that the rate of variation of the P.D. 


amperes, the discharge being continued for 
12hours. In this particular experiment, the 
discharge was allowed to continue until the 
P.D. fell to 1.365 volts, indicated by the 
point C, which is far lower than we have 
dared on any other occasion to allow the 
P.D. to fall. At about 1.8 volts the P.D. 
curve begins to fal] pretty ragte p and the 
slope of the curve, or the rate of diminution 
of the P.D. with time, goes on increasing 
until the P.D. has fallen to 1.6 volts, indi- 





Fia. 2. 


cated by the point A on the curve in Fig. 2. 


tf 
Here at Pet cell has reached a value 1.4, 


V being measured in volts and ¢ in hours. 
Below this the curve has a shape that has 
not hitberto been noticed, for when the P.D. 
per cell has reached 1.556 volts. indicated by 
the point B, the curve suddenly alters its 
shape, becoming the straight line B C, with 


a less inclination to the axis of time, at 


being for this line only 0.44. 
Just as we have in the curve in Fig. 2 con- 
tinued the discharge much below the usual 
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limit, so we examined what would take 
place if the charging was also prolonged 
much beyond the usual limit. Curve 3 
shows the rise of the P. D. when the 











at the terminals of the set of ten cells, to 
stop the charging when the P.D. per cell 
reached 2.4 volts and immediately start the 
discharging, as well as to stop the discharg- 
ing when the P.D. per cell reached 
1.6 volts and instantly start the 
charging again, so that the cells 
were never left discharged. 

We used the limits 2.4 and 1.6 
volts per cell as the criterions for 
stopping respectively the charge and 
discharge since, as already seen, the 
slope of the charge and of the dis- 
charge curves are greatest for 
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about these values of the P.D. 
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Fie. 3. 

charging at 4.52 amperes was continued for 
3715 hours, 25!¢ hours being sufficient to 
fully charge the cells with this constant cur- 
rent of 4.52 amperes—that is, to charge 
them until the P. D. per cell was 2.4 volts. 
It will be observed that whereas the volts 
rise from 2.25 to 2.38 between 23.1 and 25.5 | 
hours—that is, 0.13 volt per cell in 2.4 hours 
_the rise in the following 12.3 hours is only 
from 2.38 to 2.55 volts; this is only 0.17 
volt. The continuation of the curve shows | 
the drop of P. D. on breaking the charging 
circuit; there is an instantancous fall of 
(.28 volt per cell, and a further fall of 0.1 
volt in the E. M, F. in two hours. 

The curve on Fig. 4shows on a zg 





scale this drop on breaking the charging 
circuit when the cells are very well charged, 
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Next, Group No. I was charged 
with 4.519 amperes and discharged 
with 9.933 amperes, twice, without 
intermission, from January 14th to 
January 19th, inclusive; the P.D. limit for 
charge being 2.4 volts, and for discharge 1.5. 

And while the two sets of tests were being 
made with Group I, Group II was first 
charged with 9.104 amperes and discharged 
with 4.858, twice. without intermission, from 
January 9th to January 12th. And, lastly, 
Group [I] was charged with 4.519 amperes 
aod discharged with 4.858, without inter- 
mission, {rom January 14 to January 19, 
both days inclusive. 

Shortly, then, the tests were : 
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The coarse adjustment of the resistance 
for keeping the current constant was 





effected by means of resistance coils 
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made of bare German silver wire 
suitable for standing large currents ; 
the fine adjustment was performed 
by means of horizontal mercury 
troughs, through which the current 
passed, the lengths of the mercury 
in the wooden troughs tbrough 
which the current passed being var- 











leaving it broken for five miuutes, and then 
closing it again; the charging current in 
this experiment being nine amperes. There 
is, we see, a nearly instantaneous drop of 
the terminal P.D. per cell from 2.56 to 2.31, 
then a steady fallin the E.M.F. from 2.31 
to 2.24 volts in five minutes. On reclosing 
the charging circuit at this moment, there is 
un instantaneous rise of the P.D. to 2.48 
volts, and then a slow rise to 2.56 volts in 
five minutes; so that after reclosing the 
charging circuit, it took, in this experiment, 
the same time for the P.D. to recover the 
value it had just be ore breaking as the 
time during which the circuit remained 
broken. 

Experiments were also made on the time 
rise of the E.M.F. on stopping the dis- 
charge. Later on, however, the time rise 
of the E.M.F. on breaking the discharge 
circuit, as wellas the time fall of the E.M.F. 
on breaking the charging circuit, for vari- 
ous currents, was measured in a far more 
sensitive way than in the early part of this 
investigation; this subject will, therefore, 
be left until farther on in this paper. 

On starting a discharge, the P. D. gener- 
ally falls slightly to the value that is main- 
iained fairly constantly during a long por- 
tion of a discharge. Aftera prolonged rest, 
however, we have found that the P. D., on 
the contrary, shows a decided rise at the com- 
mencement of a discharge, and that it is not 
until the third discharge takes place that 
the curve resumes its normal character with 
the slight drop in the value of the P.D. at 
the commencement of the discharge. 


Il. — EFFICIENCY. 

In the earlier of the experiments made by 
us on the efficiency, two distinct groups, 
each of 10 cells, were employed. The cur- 
rent, passing through the two sets of cells, 
also passed through two platinoid strips, 
and the P.D. atthe terminals of each of 
these platinoid strips was measured by a 
suitable low resistance galvanometer, whose 
indications, therefore, measured the respect- 
ive currents passing through the two sets of 
cells. The P.D. at the terminals of either 
group of cells was measured by means of a 
high resistance D’Arsonval galvanometer, 
which, by means of a switch, could be con- 
nected with the terminals of either uf the 
two groups. The high resistance, and one 
of the low resistance instruments, have been 
absolutely calibrated very frequently, during 
the past few years, by means of the silver 
voltmeter, known resistances, and Latimer 
Clark standard cells. A special calibration 
was also taken of these instruments, both 
just before these experiments were com- 
menced and at their conclusion. 

Group No. I, of ten cells, was first charged 
with 9.05 amperes and discharged with 
9.938 amperes, there being four discharges 
alternated with four charges, without inter- 
mission, from January 8th to January 12th, 
1889, both days inclusive. One of the 
observers was always present (day and night) 
to keep the current constant by hand regu- 
lation, to take frequent readings of the P.D. 








ied by copper bridge-pieces. This 
mercury trough arrangement forms 
an extremely convenient resistance 
for delicate adjustment by hand. To keep 
the current as constant as possible a dy- 
namo was not used to charge the accumula- 
tors under test, but they were charged in- 
stead from other accumulators of much 
greater storage capacity. 

The general expressions for the ampere 


| hours and watt hours given out by an accu- 


mulator are, of course. 
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J A, dt, ana f V, A, dt, 
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where A, and V, are the current in am- 
peres passing through the accumulator, and 
the P.D. at its terminals at any moment, 
and ¢, is the time in hours during which the 
discharge lasts. Consequently, if A,, V. 
and ¢, have similar meanings for the charge, 
the complete expressions for the quantity 
and energy efficiency are, respectively, 
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In our experiments A, has a constant 
value during the discharge, and A, a con- 
stant value during the charge, so that the 
expressions for the quantity and energy 
efficiency reduce themselves to 

5 "s 
-, which is very easy to calculate, 
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V, dt a time curve of the val- 
Oo 
ues of V, is drawn and integrated ; simi- 

t, 
larly,to obtain / V, dt atime curve is drawn 
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for V, and integrated ; then, multiplying 
the first integral by the steady value of the 
discharge current A,, and the second integ- 
ral by the steady value of the charge cur- 
tent A,, we have, respectively, the watt 
hours given out in the discharge and the 
watt hours put into the accumulators in the 
charge. 

After drawing a series of time curves for 
the P. D. in the various experiments already 
referred to, and integrating them with an 
Amsler’s integrator, we obtained the follow- 
ing results for the successive charges and 
discharges : 


GROUP OF 10 CELLS.—NO. 1. 























Discharge at Charge at 

9.983 Amperes. | 9.05 Amperes. Percentage 
Amp. | Watt | Amp. | Watt | Quan. | Energy 

Hours. | Hours. | Hours. ‘Hours. ency. | ency. 
119 2,280 114 2485 | 105 4 
105 2,045 102 | 2,220 | 108 92 
101 1,970 101 2,220 100 87 
104 2,020 104 2,270 100 89 
Discharge at Charge at 

9.983 Amperes. | 4.519 Amperes. 

112.5 | 2,170 115 , 98 87 
118 | 2,190 a5 2,485 98 88 











GROUP OF 10 CELLS.—NO. 11. 
| “pie 4 
| Charge at 





Discharge at 





4.858 Amperes. | 9.104 Amperes.| Percentage. 
See ee Cp an 
Amp. | Watt Amp. | Watt | 2. aa 
Hours. Hours. Hours. | Hours. ency. | ency. 
— |. 
154.5 | 3,005 | 138.5 2,910 | 111.5| 103 
141.5 2,770 129.7 2,820 109 ba} 
| | } 
Dise at | Ch at 
4.858 Amperes. | 4.519 Amperes. 
148 2,785 | 141 | 3,075 | 102 90.5 











Now, not only are quantity efficiencies of 
105, 108, 111, 109, ete., percent. impossible, 
but energy efficiencies of 94, 92 per cent. 
are also too high, when accumulators are 
being charged and discharged at the maxi 
mum rate allowed by the manufacturers. 
Further, it is noticeable that for each set of 
tests both the quantity and energy elticien- 
cies diminish on the whole as the tests pro- 
ceed. These cells, like the other cells in the 
Central Institution laboratories, have been 
charged at regular times; and as the ntim- 
ber of ampere hours taken out of them for 
ordinary laboratory work varies very much, 
the intervals between the periodic chargings 
are so arranged that on the whole the cells 
are charged up much more than they are 
discharged. 

Hence at the commencement of these tests 
the cells had a large store of energy in them 
on which to draw in the discharges, the re- 
sults of which are given in the preceding 
table. From this we learn this very im- 
portant fact—that if accumulators be 
thoroughly well charged up before being 
tested, then five days’ continuous charging 
and dischargiog alternately, with even the 
maximum currents allowed by the manu 
facturers, fails to give the normal quantity 
or energy efficiency. 

It will be noticed that both the ampere 
hours and the watt hours are increased by 
diminishing the current employed. This is 
partly due to the fact thatif a fixed P.D. 
limit ,er cell be employed either in dis- 
charging or charging, the cell is discharged 
uotil the E.M.F. is slightly lower, and 
charged until the E.M.F. is slightly higher 
for a small current than for a larger one. 

ILI, —AUTUMATIC CURRENT REGULATOR. 

We think it possible that a neglect of the 
power that accumulators possess of drawing 
on a store of energy put into them in former 
chargings may have led experimenters to 
conclude that the normal efficiency of cer- 
tain types of accumulators was greater than 
was really the case. To ascertain the work- 
ing efficiency of the accumulators we were 
testing, it was clear that they should have 
charged and discharged alternately with a 
definite charging and a definite discharging 
current continuously for a much longer 
period than five days. And as this would 
be a very laborious operation if the current 
had to be kept constant day and night dur- 
ing this period by hand regulation, we pro- 
ceeded to construct the automatic current 
regulating device shown in Fig. 5. 

A is a set of five accumulators under test, 
where PB is a totally independent set of four 
used to provide the power for working the 
current regulator. C isa platinoid strip of 
sufficiently large cross section and surface 
that no appreciable change of resistance 
can take place by the largest current—ten 
amperes—that flows through it in these ex- 
periments. D is a permanent magnet 
motor, the rotation of which in either direc- 
tion turns the brass roller H F very slowly 
in one direction or the other, the pinion and 
toothed wheel of the motor, combined with 
the small grooved pulley on the toothed 
wheel shaft and the much larger grooved 
pulley on the roller, causing the angular 
motion of the roller to be about ;}, of 
the angular velocity of the armature of the 
permanent magnet motor. The brass roller 
E F is electrically divided into two halves 
by the ebonite disk G, and little amalga- 
mated disks at the ends of this roller turn 
with but little friction in mercury cups, 
H, I. Round each half of the roller are 
wound four bare platinoid wires of No. 26 
gauge, and each about 44 feet long. Their 
lower ends are soldered to the brass roller, 
and their upper ends to the brass bar J K, 
small spiral springs (not shown in the 
figure) being introduced to keep the wires 
taut. The rod J K is held by a cord 
which passes over two pulleys, and to the 
end of which is attached the weight 1. An 
electric current entering at H follows the 
path H, H, J, K, F, I, the path being longer 
or shorter, depending on the amoun’ of the 
platinoid wires wound on the two halves of 
the brass roller. Misa solenoid, being, in 
fact, the coil of an A. and P. ammeter. on 
the axis of which a rod, P Q, was very deli- 
cately poised by its being supported by four 
very fine wires of No. 40 gauge, and each 
about one foot long. Two of the wires, VN. 
on a plane at right angles to the path, joined 
together where they were connected with 
the rod at Q, but spread out at the top. and 
similarly O consisted of two wires. Thus, 

(Continued on page 10.) 

















..-- In England there are 16 lines on 
which the Delany multiplex system of teleg- 
rapby is in use. 


..-. The Santa Fe is taking down its 
telegraph line and rebuilding it west from 
Kansas City, Longer poles are being used, 
and the wires are being strung much higher 
than formerly. 


..-- Senator Davis, of Minnesota, was for- 
merly an expert telegraph operator, and was, 
for a long time, employed in the office at 
Waukesha, Wis. Senator Davis, it is said, 
was 0. of the first four men in the country 
to read telegraphy by sound. 


.... The Anglo-American Telegraph Com- 
pany has declared in London an interim 
dividend for the quarter ending June 30, 
1890, of 15s. per cent. on the ordinary stock 
and £1 108. per cent. on the preferred stock, 
payable on August 1. These are the same 
rates as those paid for the corresponding 
period of last year. 

.... The work of putting in electric time 
service over the Union Pacific Railway Com- 
pany’s lines was begun at Kansas City, Mo., 
last week, by the Western Union Telegraph 
Company, under the direction of Robert 
Mitchell, of New York. The service will 
extend to Portland, Oregon. Six weeks’ 
time will be occupied in putting in the serv- 
ice. Clocks will be put in at the end of 
each division. 

.... The telegraph line from Cape Town 
has just been opened as far as Mafeking, in 
British Bechuanaland. It will now be ex- 
tended northeast to Tati in Meteheleland, 
with a branch to the capital of Lobengula, 
the king of that country. Mafeking was in 
the savage wilderness until some time after 
Sir Charles Warren, a few years ago, made 
it the headquarters of his army when he 
placed that country under British protec- 
tion. Itis now a flourishing town, and has 
become the leading center of the far interior 
trade. It has a bank and four hotels, and 
nearly every trade known in civilized lands 
has its representatives in the rapidly-grow- 


ing town. 
—_>-——_— 





Steno-Telegraphy. 

The system of steno-telegraphy, which 
we fully described in our issue of the 4th 
inst., says London Electrician, was tried on 
Thursday, of last week, at the Palais Bour- 
bon, in the presence of M. Floquet and the 
Secretaries of the Chamber. The wire on 
which the experiments were carried out had 
a length of about two miles and a half. 
M. Cassagnes stated that he had transmitted 
reports at the rate of 25,000 words an hour 
from Paris to Brussels; of 18,000 an hour 
to Lyons, and of 15,000 an hour to Marseilles, 
By means of his manifold system, M. 
Cassagnes claims to be able to supply simul- 
taneously, with one instrument, all the 
papers of Paris with Parliamentary reports. 
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A Large Engine. 

The largest engine in use in Rhode 
Island is now being set up at the station of 
the Narragansett Electric Lighting Com- 
pany, in Providence. It is known as the 
Reynolds-Corliss engine, and is a triple ex- 
pansion condensing machine of 1,500 horse- 
power. The fly wheel alone weighs 90,900 
pounds, and the whole engine weighs nearly 
150 tons. The engine will be in operation 
by September 1, and the work of concen- 
trating the business of the company in the 
new Elm street plant will then begin. The 
new buildings of the company cover a space 
of over 830,000 square feet. The belt of the 
engine is one of the largest in the country, 
being three ply and over 72 inches in width. 
A duplicate engine is contemplated by the 
company. 
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* * An electric railroad, 15 miles long, is 
to be built at Albuquerque, N. Mex., bya 
Philadelphia company that has $75,000 
capital. 

* * An electric railway on the overhead 
system is in process of construction between 
Seattle and Tacoma, Washington. When 
finished the road will be 42 miles long. 

* * It is now proposed to continue the 
Seneca, N. Y., Railway on through Falls 
street in Seneca Falls, and from that point 
by the most available route to Cayuga Lake. 


* * A projected line of electric railway 
for West Chester, Pa., contemplates a con- 
nection with the Wilmington and Northern 
Railroad at Lenape Station, four miles dis- 
tant. 

* * Dwight F. Cameron and Lester H. 
Eames, the recent purchasers of the South 
Chicago Street Railway Company, are about 
to construct a six-miles-long electrical] street 
railway. 

* * The electric railway at Reading, Pa., 
was opened last week. The first car was in 
charge of Mr. Stadelman, chief engineer of 
Equitable Electrical Construction Company, 
of Philadelphia, The trip was highly suc- 
cessful and satisfactory to the Readingites. 

** The village of South Weymouth, 
Mass., is to be connected with Rockland, 
Abington, Hanover and Whitman, by a 
street railway. A company is to be formed, 
to be known as the Hatherly Street Railway, 
with a capital stock of $100,000. The pro- 
ject is looked upon with favor by the resi- 
dents of the town. 

* * The Fort Myers Press says that the 
International Ocean Telegraph Company 
now has iwo cables in perfect order between 
Punta Rassa, Florida, and Havana, which 
is the first time since the line has been estab- 
lished ; and the company are now at work 
stringing an extra wire between Jacksonville 
and Punta Rassa to enable them to work the 
duplex system from Jacksonville to Havana, 
using one wire solely for that purpose, and 
the other for way offices under the old 
system. 

* * An extract from a letter received 
from Edinburgh, Scotland, states that the 
electrical exposition, which was opened 
some time since by the Duke of Edinburgh, 
was a grand success, and one of the attrac- 
tions was a circular track on the Riley 
system of elevated railroads, built on posts 
30 feet high, and cars run by electricity. 
Elevated electric railroads are looked upon 
with so much favor that the project fora 
tunnel has been abandoned, and there is no 
doubt that elevated railroads will be built in 
Edinburgh in the near future. 

* * The Fence Factory of Garner Wright, 
No. 711 East Adams street, started up last 
week, This is the first stationary industry 
in the city to be run on the new electric 
power circuit of the electric light company. 
A two horse-power motor, of Peoria make, 
runs a fence machine which will turn out 
from 160 to 200 rods of lath fence per day. 
Considerable interest was manifested, quite 
a crowd congregating to watch the first ap- 
plication of electric power to such mechan- 
ical purposes in Springtield.—Springjfield, 
Ill., Journal, 

* * The State Railroad Commission last 
week approved a change of motive power 
by the Coney Island and Brooklyn Railroad 
Company from horses to the overhead single 
trolley electric system, upon that portion of 
its railroad upon Seabreeze avenue, from 
East Fifth street to West Fifth street, 
with the following conditions, hgwever, 
which are made part of this approval: 


First—The rate of speed shall not exceed 
that to be determined upon by the Com- 
missioners of Highways of the Town of 
Gravesend. second—No car shall be run 
with less than two men to operate it. 





The Chamberlain Battery Rack. 
The United Electric Traction Company 


street car, and usually the hoists. The 


| enough apart to receive between them a | over this bridge, on to the lower platform, 


the hoist then’ dropped to the position as 


have in operation in their station, 85th street | floor space occupied is but 24 by 7 feet on | shown at the left in Fig. 2, and tue charged 





and Madison avenue, New York City, a 
very interesting method of changing charged 
for discharged secondary batteries used in 
their storage battery street railway system. 
The perfection attained in the operation of 
substitution is due to a well-known elec- 
trician of this city, Mr. J. C. Chamberlain. 

The rapidity and ease with which the 
batteries are shifted is astonishing. A car 
having discharged batteries is run into the 
station, and into a sort of stall! between two 
racks of superimposed shelves ; there is a 
sort of sliding noise, a movement of the ele- 
vator platforms on each side of the car, 
and the car is rapidly run out, leaving the 
station within three minutes of the entry. 
In that time a complete set of batteries, hav- 
ing a charge sufficient to carry the car on 
its journey to the Post Office and return (11 
miles), has been substituted for the ex- 
hausted batteries, and the latter have been 
automatically connected into the charging 
circuit on the racks, and are again being 
charged. 

The general construction of the racks and 
hoisting mechanism is shown in the accom 
panying illustrations, Fig. 1 being a side 
view of a rack and hoisting mechanism, and 
Fig. 2, a vertical, transverse section, with 
car io position. The racks have a number 
of shelves superimposed, as shown, and 
are adapted to receive the drawers of bat- 
teries. When the batteries 
on the shelves they automatically make con- 
nections with the charging dynamos, which 
are not shown in these illustrations, An 





Fie. 3. 


immense number of cells may be packed 
within the limited floor-room taken up by 


Fie. 1.—CHAMBERLAIN STORAGE BATTERY Rack. 


are in place “ 





each side of the car, and there are contained 
within this space cells enough to do the 
work of from 180 to 150 horses, which may 














batteries are shoved into place on the 
car. The panels are then closed up 
automatically,the car moves out, the 
hoists are raised, the discharged 
batteries on the lower sbelves are 
run on to vacant shelves at the same 
height on the two racks, and the 
top platform is re-loaded with 
charged batteries for the next car. 
The shifting can be done rapidly by 
means of one man on each sid 
standing on the platform which is 
shown, and which is connected 
by ropes with the hoist on each 
side, so as to rise and fall with 
the latter, and so be always in posi 
tion opposite the hoist at what 
ever part of the rack it may be. 
The system has been patented 
by Mr. Chamberlain in the United 
States and foreign countries ; the 
foundation patent having been issu- 
ed on May 6, 1890. A patent cov 
ering certain improvements is 
shown inthe current issue of the 
Official Gazette. The details of the 
construction have been well worked 
out. Fig. 3 illustrates the form of 
binder, also patented by Mr.Cham- 
berlain, which is used for connect- 
ing adjacent ends of the two cells 
of the batteries. It is important 
that single cells shal] be coupled rapidly 
and removed without disturbing the remain- 
ing cells in the same drawer ; and, also, that 
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Fie. 2.—CHane 
be fairly said to represent the stall room 
these horses would require, namely, about 
6,000 square feet. The hoists are usually 
arranged between the racks and 
the car. The hoists on the op- 
posite sides of the car are inde- 
pendently operated by electric 
motors ; these motors, however, 
are only used in elevating the 
platforms. 

For lowering them to any 
place desired, opposite the racks 
or the car, an ingenious friction 
brake in the elevator winch is 
used. By throwing off the mo- 
tors, and allowing the hoists to 
drop under the control of the 
friction brakes, a considerable 
saving of time is effected. A 
charged set of batteries is loaded 
on the upper platform of the 
hoists, in readiness for an in- 
coming car. When the car is 
run into the stall, the cove 
panels thereof are quickly 
dropped to form a bridge to the 
lower platform of each hoist, 
which has been brought into position, as 
shown at the right of Fig. 2. The dis- 


these racks, the latter being placed far! charged batteries are pulled out from the car, 
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good electrical contact shall be maintained 
between the electrode terminals, which are 
connected by the binder. Mr. R. N. Cham- 
berlain is to be credited, in part, with the 
solving of this problem. Advantage is 
taken of the binding action of a hard rubber 
screw in asocket of the same material. 

Referring to the figure, 1 is a loop of hard 
rubber, adapted to receive two ends of the 
electrodes of adjacent butteries, which are 
represented at 2. A rubber cushion, 3, is 
arranged at one end of the loop, and a hard 
rubber washer 4, and hard rubber screw 5, 
at the other end. By turning the thumb 
screw the battery terminals are pressed 
tightly together between the hard rubber 
washer and soft rubber cushion. The rub- 
ber cushion insures the maintenance of such 
pressure as to prevent any turning of the 
thumb screw, and loosening of the electrical 
connection. 

i. Seiiibeeatacnenes 


Regarding an Electric Light Patent. 


Judge Lacombe, of the United States Cir- 
cuit Court, made an order last week appoint- 
ing Henry C. Monk, of Ottawa, Canada, a 
commissioner to examine Wm. D. McDougal 
and Desire Gironard, concerning an electric 
patent secured in Canada, and which is the 
subject of a lawsuit now pending, pooner 
by the Edison Electric Light Company. The 
evidence sought for by this appointment is 
as to whether or not the patent secured by 
Edison in Canada, on November 17, 1879, 
would lapse by a patent on the same inven- 
tion being secured subsequently in Sweden, 
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Westinghouse Declares a Dividend. 


A special meeting of the Westinghouse 
Electric Company was held on July 26, iv 
the offices of the company, at Pittsburgh, to 
consider the advisability of paying a divi- 
dend. It was decided to pay a dividend of 
four per cent. on the capital stock, payable 
on the first of September. An addition to 
the board of directors was made in the per- 
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son of N. W. Bumstead, of Boston. This 
is the first time that a non-resident of Pitts- 
burgh has been elected tothe Board. The 
other directors included George Westing- 
house, Jr., president; Robert Pitcairn, 
George Herbert, John R. McGinley, H. C. 
Jackson, S. F. Kobbe and H. C. Gordon. 
The following resolutions were passed : 


Resolved, That, from the net earnings of the com- 
pany, a semi-annual dividend of four per cent. upon 
the capital stock be, and the same is, hereby de- 
clared payable September 1, 1890, in scrip of the 


company to the stockholders of record July 31, 
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vided for, and to execute and deliver the same ; 
that notice hereof be sent to each stockholder, and 
that the transfer books be closed July 31 and 
August 1. 

Resolved, “In view of the suggestion made by 
—_ stockholders that the time is too limited 
within which the privilege of subscription to the 
new stock may be exercised; that the right of 
stockholders of record July 8 to subscribe for one- 
half of a share for each share of stock held by them, 
respectively, on that date be and the same is 
hereby extended from August 1 to August 20; and 
that the time for payments to be made for the 
stock be extended to the 20th days of August, 
September, October and November, and that 

















Lighthouse Are Lamps. 


Alluding to the loss of light from electric 
lamps in a fog as compared with the yellow 
gas light, it is suggested that the loss is 
owing to the blueness of the fog or mist ; 
the electric light merely intensifying the 
blueness, while the gas still pierces the 
gloom. If the blue electric light were 





changed from blue to yellow before leaving 
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| notice of this extension of time be mailed to each 
stockholder.” 

In the circular issued to the stockholders 
under date of June 4, the management 
stated: ‘In view of the large increase in 
the company’s business, and the need for 
more capital, the company deem it expe- 
dient to defer action with reference to a 
dividend until after the stockholders’ meet- 
ing to be held July 8;” and the action 
yesterday was in according with this under- 
standing. It is understood that the form 
of dividend decided upon is the result of a 





the lighthouse, or, better, make the electric 
light one to be varied in color at will, or ac- 
cording to the state of the atmosphere, then, 
even though several thousands of candle- 
power were absorbed, the light would be 
seen ata much greater distance even than 
the gas in a foggy night. It is suggested 


that the inauguration of a series of tests 
and experiments with different lights, sur- 
rounded by different colored transparent 
films, and under the various conditions of 
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1890; the said scrip to be payable September 1, 
1900 ; to be redeemable after 60 days’ notice on the 
firstdays of March and September in any ppcad 
prior to the date of maturity, at the option of the 
company ; or to be convertible into the stock of the 
company at par at the option of the holder ; certi- 
ficates to bear interest at the rate of 6 per cent. per 
annum, payable semi-annually on the first days of 
March and September to holders of record ; certifi- 
cates to be convertible into the stock of the com- 
pany only when presented in sums of $50, or in 
multiples thereof ; and to be transferable on the 
books of the company only in person or by attorney. 

Resolved, That the President and Treasurer of 
the company be and they are hereby authorized to 


conference between the officials of the com- 
pany and large stockholders in the East, 
who have a very full appreciation of the 
magnitude of the electric business and the 
necessity for using, for the present, all of 
the earnings of the company in the exten- 
sion of the business. They, however, felt 
that they were entitled to a continuation of 
the dividends, which they recommended 
should be in the form of scrip. On the 





strength of this dividend, the stock imme- 


prepare the proper form of the scrip herein pro- | diately rose from 864¢ to 414¢. 


the atmosphere, should lead to useful re- 
sults. We think the attention of lighthouse 
authorities ought to be called to the greatl 

increased lighting power, and this of a yel- 
lower character, experimentally obtained by 
the introduction of hydrocarbon vapor in 
the arc by the use of the Saunderson arc 
lamp carbons recently described, and we 
should be glad to hearif any tests have been 
made with these carbons for lighthouse pur- 





Want and the results.—London Eiectrical 
neer. 
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—— The Jenney Electric Company will 
light the new Court House at Evansville, 
Ind., with 875 incandescent lamps. 

—— The new Westinghouse alternating 
current arc light system is becoming daily 
more popular. In Moline, lll., and at the 
Jarecki Manufacturing Company, Erie, Pa., 
that system is being installed now to the ex- 
tent of 25 lights in each place. 


—— The Monongahela City Electric Com- 
pany, an organization lately established, has 
just concluded negotiations with the West- 
inghouse Electric Manufacturing Company 
for alternatiug current incandescent appara- 
tus of 750 lights capacity. 

-—— Leck & McLeod have the contract to 
build the electric tower for the Edison ex- 
hibit at the Minneapolis Exposition. This 
is to be octagonal in shape and 70 feet high. 
The New York tower was but 30 feet high. 
There will be 7,500 incandescent lights 
arranged upon it. 


—— The Narragansett Electric Lighting 
Company, of Providence, R. I., is erecting 
an immense chimney at its new station. 
The stack has already been raised 164 feet, 
and will be continued until it reaches a 
height of 250 feet, when it will be the tallest 
chimney in Rhode Island. The work of 
construction was begun last year and will 
probably be completed in about four weeks. 
Over 1,500,000 bricks will be used before 
the cap is set in place. 

——_ -o—_—_—- 


Power Station of the Knoxville Street 
Railroad Company. 

A recent installation made by the Thom- 
son-Houston Electric Company is shown in 
the accompanying illustrations of the power 
station built for the Knoxville Street Rail- 
road Company, Knoxville, Tenn. The 
drawings are the plan and section of the 
elevation from which the construction of 
the station and the disposition of the appara- 
tus can be readily seen. The building is one 
story, brick, and divided into boiler and en- 
gine and dynamo rooms. The stcam plant 
consists of four steel tubular boilers, built 
for high pressure, to be operated from 115 
to 125 pounds pressure, with furnaccs de- 
signed for burning a low grade of slack 
coal. Economizers are also provided for 
utilizing the waste gases in’ bringing the feed 
water up to the boiling point before it is 
pumped into the boilers. Four ways of feed- 
ing the boilers are made use of, and so ar- 
ranged that, in case of accident toany one of 
them, the operation of the steam apparatus 
would in no way be impaired. 

The engines are of the cross compound 
condensing Corliss type, and so arranged 
that each pair, which is considered as one 
engine, can be operated asa twin engine, 
and in case of accident, either side can be run 
alone. Each side can also be worked high 
or low pressure, so that provision is made 
for operating the plant, even though half of 
the engine is undergoing repairs. This is 
the first plant of its kind in the world which 
has been erected for electric railway pur- 
poses, and very satisfactory results are an- 
ticipated from it. Each engine will carry 
its full load, under the varying conditions 
of railway work, on an evaporation of 18 
Ibs. of water per horse-power per hour. 

The engines are of extra large proportions 
throughout, so as to withstand the severe 
strain incidental to railway work. 

The electric apparatus comprises eight 
Thomson-Houston railway generators and 
the usual appliances for their operation. 
Each generator, as is the same with the en- 
gines, is arranged so as to be thrown in or 
out of action without interfering in the 
least with the operation of the remainder 
of the plant. The engines, boilers and 
piping were furnished by C. & G. Cooper, 
of Mt. Vernon, O., and the counter-shafting 
by the Holyoke Machine Company, of Wor- 
cester, Mass. The plant is rapidly nearing 
completion, and will be in operation some 
time this month. The installation was de- 
signed by Mr. L. H. McIntire, of the rail- 
way engineering department of the Thom- 
son-Houston Electric Company. The elec- 
tric railway for which this plant is designed 
is 3.40 miles in length, and will operate 
five motor cars. 
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ELECTRIC CLUBS. 


New York Electric Club. 


Mr. Eugene Phillips, one of the oldest 
members of the Club, not content, appar- 
ently, with his eminent success in the elec- 
trical field, is also willing to do some work 
in financial circles, and was recently elected 
director of the City National Bank, of 
Providence. 

Mr. J. H. Reid, of Chicago, was a Club 
visitor last week, and met many of his 
Eastern friends. 

Owing to the Absence of the president in 
Europe, the committees of the Club have not 
yet been appointed, the former committees 
holding over. President Madden having 
returned, the new committees will probably 
be selected at the August meeting of the 
Board, which occurs on the 14th. 

The New York Club will be the head- 
quarters of the parties going to the Cape 
May Electric Light Convention. A special 
party goes down on the 16th, under the 
supervision of Mr. Jobn A. Seely. : 

Commodore Chas. A. Cheever, one of the 
Club’s popular members, is off on the cruise 
of the New York Yacht Club. His yacht, 
the ‘‘ Crusader,” is one of the handsomcst 
and best kept in the fleet, and is a beautiful 
going schooner yacht, about 100 feet in 
length. Although not entered for racing 
this season, she was fourth to arrive on the 
trip from New London to Newport out of 
over 50 yachts. The Commodore will be 
absent four weeks. 

Col. Henry G. Davis, the first president of 
the Electric Club, returned from London 
last week on the ‘‘ Umbria,” and will spend 
a few weeks in New York, making his 
headquarters with his son, Mr. Carl Davis, 
the electrical engineer, at 120 Broadway. 

Mr. Henry Metzger, the eminent telephone 
man of Pittsburgh, visited his friends of 
the Electric Club last week. 





California Electrical Society. 


Professor Keith took the chair at the 
meeting of the California Electrical Society 
held on July 21, the first meeting in the new 
quarters in the Murphy building. After a 
few remarks on the glowing prospects of 
the society, by Professor Keith, the executive 
committee reported progress in the matter 
of furnishing the new quarters. W. L, 
Brown donated a volume on magnetism 
printed in Latin in 1629. For this he was 
elected a member for one year free of dues. 
W. C. Quimby gave some of his experiences 
with lightning rods in Missouri in 1859. 
The society infends to at once establish a 
laboratory and library for the use of the 
members. 


Nashville Electric Club. 


A Meeting was held at the office of Dr. T. 
A. Atchison, on July 23d, for the purpose of 
organizing a Club of gentlemen interested in 
a business way in electricity. The follow- 
ing were present: A. H. Stewart, Western 
Union Telegraph Company; E. G. Connette, 
superintendent United Electric Railway 
Company; L. E. Marple, electrician United 
Electric Railway Company; A. Dahlgren, 
treasurer, W. A. Burkholder, superintend- 
ert, T. A. Atchison, president, Capital 
Electric Company; Robt. L. Morris, attor- 
ney; J. W. Braid, electrician, J. A. Targley, 
chief engineer, United Electric Railway Com- 
pany; Fred. W. Fairfield, city electrician; 
T. W. Johnson, late electrician Telephone 
Company; J. W. Rust, Western Union Tel- 
egraph Company; Dan. W. Baird. Mr. A. 
H. Stewart was called to the chair and J). 
W. Baird made temporary secretary. The 
objects of the meeting were explained, and, 
after some discussion, a committee, com- 
posed of A. H. Stewart, Fred. W. Fairfield 
and J. W. Rust, was appointed to formulate 
a plan for permanent organization. The 
following committee on constitution and by- 
laws was appointed: A. Dahlgren, E. G. 
Connette and L. W. Johnson. Anothédr 
meeting will be held at Dr. Atchison’s office 
during the week. 

———_ ee 

According to the American Geologist, the 
largest gold mine is in Alaska. It is lighted 
throughout by electricity, and is worked 
day and night. An offer of $16,000,000 for 
this mine has been refused. 





The Cape May Convention. 


TOPICS TO BE DISCUSSED AND REPORTS TO 
BE CONSIDERED, BEGINNING 
AvausT 19, 1890. 


The Committee on Papers have selected 
the following topics, and have invited the 
persons named to prepare a paper or open 
discussion on the subject assigned bim: 

1. Electrical Industries and the World's 
Columbian Fair; J. P. Barrett, Chicago. 

2. Electric Light as Supplied to Steam 
Railroads; W. H. Markland, Altoona, Pa. 

3. Standards of Economy in the Genera- 
tion of Power and Steam Under Best Cor- 
ditions: Editor of Power and Steam, N.Y. 

4. Triple Expansion High Speed Engines 
for Central Station Work; —— Williams, 
Beloit, Wis. 

5. The Model Boiler Room and the Duties 
of a Fireman ; Jarvis B. Edson, New York. 

6. Ferranti Station at London, England ; 
Cary] Haskings, Lyon, Mass. 

7. The Proper Care and Manag: ment of 
Alternating Currents ; T. Carpenter Smith, 
Philadelphia. 

8. Distribution of Energy by Alternating 
Currents and Transformers, and the Proper 
Method of Proportioning Conductors; A. H. 
Rohrer, Lynn, Mass. 

9. The Proper Basis for Determining 
Electric Motor Rates ; H. L. Lufkin, N. Y 

10. Actual Cost of Furnishing Are Light- 
ing (1,200 c.p., and 2,000 c.p. Lamps) under 
the Best Possible Conditions ; J. C. Ayer, 
St. Louis, Mo. 

11. Municipal Ownership of Electric 
Lighting Plants; M.J. Francisco, Rutland, Vt. 

12. Accidents in Electric Lighting Sta- 
tions and Plants; Prof. Charles R. Cross, 
Boston, Mass. 

18. Care and Labor in Electric Light Sta- 
tions and its Value; A. J. DeCamp, Phila- 
delphia, Pa. 

14. How ean the National Electric Light 
Association Best Serve the Interests of 
Central Station Companies? C. R. Huntley, 
Buffalo, N. Y. 

REPORTS TO BE CONSIDERED 

1. Committee on National 
Rules ; George Cutter, chairman. 

2. Committee on Electrical Data; A. J. 
De Camp, chairman. 

3. Committee on Copper Tariff ; Charles 
A. Brown, chairman. 

4. Committee on Underground Currents 
and Conductors; Joseph E. Lockwood, 
chairman. 

5. Committee on Revision of Constitution; 
M. J. Francisco, chairman. 

6. National Committee on 
Allen R. Foote, chairman. 

7. Committee on Relations between Manu- 
facturing and Central Station Companies ; 
Marsden J, Perry, chairman. 

8, Executive Committee; C. R. Huntley, 
chairman, 

9. Finance 
chairman. 

10. Secretary 
Allen R. Foote. 

At each session of the Convention, a call 
will be made for the proposal of questions 
to be discussed at a subsequent session, and 
for the introduction of resolutions to be 
considered at a subsequent session when 
reported by the Commiitee on Resolutions 
for action, 

Members desiring to take part in the dis- 
cussion of any subject, stated or proposed, 
who send their names to the secretary pre- 
vious to the time appointed for its consider- 
ation, will be called upon by the president 
and be given time before the subject is 
opened to the Convention. By this means 
every member can secure recognition and 
time to express his views fully on any sub- 
ject that may come before the Convention. 
[t is not expected that those who read papers 
or open the discussions will monopolize all 
the time that can be given to, or exhaust 
the subject. The best results from discus- 
sions can be obtained only when every 
member who has an idea to explain, a 
suggestion to offer, or a bit of experience to 
relate, regarding any subject before the 
Convention, will avail himself of the regu- 
lation, stated above, to secure recognition 
and time that will give him an opportunity 
to make his contribution to the common 
stock of information. 

An announcement of the order of pro- 
ceedings will be made for each day on the 
preceding day. The subjects and reports 
will be taken up in the order there named, 
and will be held under consideration until 
finished. Each afternoon session will be 
prolonged until the calendar for the day has 
been cleared. 

The last session will be an executive ses- 
sion, to be attended by active members 
only. The business to be brought before 
the session will be: 

1. Secretary and Treasurer’s Report. 

2. Report of Finance Committee. 

3. Report of Executive Committee. 

4. Action on Report of Committee on 
Revision of Constitution. 

5. Election of Executive Committee. 


Insurance 


Legislation ; 


Committee ; John A. Seely, 


and Treasurer’s Report; 





6. Selection of next place of meeting. 





THE SECONDARY BATTERY. 
(Continued from page 7.) 


while the rod P Q had great freedom of 
motion along its axis, it could not wobble 
sideways. This rod consisted of two pieces 
of brass at its ends, but the middle shaded 
portion was the well-annealed soft iron 
tubular core of the ammeter. A current 
passing round the coil M sucked in the core 
more or less against the pull of the antago- 
nistic spiral spring PP’. This spring was 
made of platinoid wire of No. 26 gauge, 
wound round a °4-inch mandril, and when 
pulled out in position it had about 30 turns 
to the foot, and was over four feet in length. 
One end of the spring was attached to the 
rod at P, while the other, P’, was fastened 
to a fine thread, which could be wound up 
more or less round a small roller, and 
the tension of the spring very delicately 
adjusted. 

At first the elasticity of this spring was 
not perfectly constant, but after about one 
month’s use the pull it exerted when 
stretched to a given Jength became wonder- 
fully definite, and the core PQ could be 
adjusted so that for a current of exactly nine 
amperes flowing round the solenoid M the 
projection at P remaincd midway between 
the contacts R and S without touching 
either. But on the current flowing round 
the solenoid M becoming very slightly 
greater, or very slightly less than nine am 
peres, the platinized projection of the rod at 
P made contact with either the platinized 
piece R or S. The permanency that the 
spring eventually attained was so great that 
even when the apparatus had not been in 
use for two or three weeks, one bad only to 
close the circuits to start the regulator, and 
no fresh adjustment whatever of this spring 
was necessary to ensure that the current 
would be kept absolutely constant at nine 
amperes. This spring has, however, now 
gone the way of most bare fine platinoid 
wire, of breaking up into pieces. 

When the cells A under test were being 
charged by means of a set of accumulators 
not shown on the figure, but attached to the 
leads 7’and U, three copper bridge-pieces 
were put in to connect the mercury cups 4 
to 5, 2 to 6, and 1 to 3, respectively; whereas 
when the test cells were being discharged, 
two copper bridge-pieces connected the 
mercury cups 2 to 3 and 5 to 6. The current 
passed, of course, one way through the 
cells A in charging and the other way 
in discharging; but in both cases a 
positive current flowed, as indicated by 


the arrows, through the thick lead V, 
the platinized strip C, through H, Z£, 


J, K, F. I, through the thick lead W, 
the thick lead Y, the solenoid M, and the 
thick lead Z. As already explained, if the 
‘currents through this circuit exceeded in 
the very least nine amperes, the core P Q 
was sucked into the solenoid M until P 
made contact with 2 ; whereas, if the cur- 
rent fell in the least below nine ampercs, 
P Q was pulled back by the spring P P 
until P made contact with S. In the former 
case a small auxiliary current from the 
accumulators B follows the course a, d, e, d, 
through the spirals e—several in number, so 
as to carry the current, but of extremely fine 
wire, as to oppose practically no resistance to 
the free motion of P Q—then from P to R, 
through /, the electro magnet g, and through 
h, back to the other pole of the battery B. 
If, instead, P be in contact with S, then the 
current from the auxiliary accumulators B 
passes from P to S through the relay 
electro-magnet ¢, instead of through the 
relay electro-magnet g. In the former case 
the spring tongue & is attracted so as to 
make contact with M (M being in reality a 
mercury cup into which dipped a platinum 
point with which & was tipped), and in the 
latter case the spring tongue / is attracted so 
as to make contact with m. If k makes 
contact with m, a positive current, com- 
mencing from the middle of the accumu- 
lators B follows the path n, the motor, 
through 0, m, k, and back to the end of the 
accumulators p,; whereas, if 7 makes con- 
tact with m, a positive current follows the 
path g, a, 1, m, o, the motor, through 1, 
and.-back to the middle of the cells B. 

‘Accordingly, then, as P makes contact 
with R# or with S, a current is sent one way 
or the other through the armature of the 
permanent magnet D, and the roller H Fis 
turned around one way or the otber so as 
to unwind, or wind up, more of the wire 
and automatically alter the resistance in the 
circuit. Although the whole apparatus was 
home made, and looked very rough, it was 
able to automatically keep the current con- 
stant to one part in 600 for days at a time. 

As the charge was effected with nine am- 
peres and the discharge with ten, a shunt, 7, 
exactly nine times the resistance of M, was 
connected across M during the discharge, 
and as the automatic regulator kept the 
current through & constant at nine amperes. 
it kept the current through the circuit con- 
eae at ten when the shunt 7 was attached 
to M. 

The necessity of using the relay electro- 
magnets’ g and éarose from the fact that 
the only suitable permanent magnet motor 
which was at our disposal was a laboratory 





hand magneto Gramme machine which re- 
quired a current of about one ampere to 
work it, and to obtain great sensibility the 
contacts between Pand R or Pand S had 
to be too slight to carry such a current. 

It was very interesting to watch the regu- 
lator, since the armature of the motor was 
almost always in motion, now making half 
a turn one Way, now one turn the other. It 
may be mentioned that one turn of the 
motor armature shortened or lengthened 
each ot the platinoid wires by about ,, of 
an inch—that is, by less than the yyy of its 
whole length. 

At first all sorts of plans were tried for 
keeping clean the surface of the mercury 
in the mercury cup m ; but alcohol floated 
on the mercury failed because it dried up, 
water was electrolyzed, oi] was carbonized, 
and a long conducting point adhered to each 
of the platinum points / and &, and the aux- 
iliary accumulators B were short-circuited. 
In despair, we left the surface of the mer- 
cury completely exposed to the air, and were 
surprised to find that that answered per- 
fectly ; a thickish layer of mercury and 
mercurous Oxide formed on the top, but she 
platinum wires easily forced their way 
tbrough, and always made good contact. 

To avoid, however, all risk of accidents 
cut-outs were introduced into various par's 
of the circuit; and to prevent the motor 
overwinding the platinoid resistance wires 
on the roller # F and breaking them, should 
the current in the main circuit accidentally 
become much too small, as well as to pre- 
vent the motor unwinding the’ wires too far 
off the roller, should the current become 
much too large, safety keys (not shown in 
the figure) were provided. If the rod J K 
were drawi: down dangerously low, or 
allowed to go up too far, it touched one or 
other of the safety keys and broke the elec- 
trical circuits. 


IV.—AUTOMATIC INTERRUPTOR FOR BREAK- 
ING THE CHARGING AND DISCHARGING 
CIRCUITS. 

As it was extremely important that both 
the charging and discharging circuits should 
be broken at the exact moment when the 
P. D. in its rapid variation passed through 
certain specific values, and as in a long 
course of experiments, lasting for several 
months, it was quite possible that occasion- 
ally no one of the observers would be pres- 
ent at the exact moment, we arranged an 
interruptor to break the circuit automatic- 
ally when the P. D. in charging reached 
2.4 volts per cel], or 1.6 volts per cell in dis- 
charging. The automatic interruptor was 
arranged thus: sis a D’Arsonval galvanom- 
eter, the coil of which, wound with plati- 
noid wire of 154 ohms resistance, is joined 
in series with a resistance box, ¢t, as a shunt 
to the accumulators A under test. Electric 
connection was made with the bottom of the 
coil by means of a fine spiral spring too 
thin to introduce any controlling moment, 
while above the coil was suspended by a 
phosphor-bronze strip yg, inch thick, +435 
broad, and 134 inches long. This strip 
has seven twists put into it by means 
of a head moving in a tight collar, 
the coil being prevented from turning by 
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® pointer, u, attached to the framework of 
the coil coming into contact with the stop v. 
The thin phosphor-bronze strip being very 
thin, it had very little torsional rigidity, 
and being set up as described, this instru- 
ment acted as a ‘‘set-up vVoltmeter”—a 
type of instrument proposed some years 
ago by Professor Perry and one of the 
authors of the paper for measuring with 
great accuracy a very small change in a 
P.D. With a definite adjustment of the 
resistance in the box ¢, the platinum-tipped 
pointer w remains in contact with the stop 
® for all P.D.’s between the terminals of 
the accumulators A less than 2.4 volts per 
cell.. When the P.D. reaches this value the 
pointer at once leaves the stop v, moves 
over through an appreciable distance, and 
makes contact with the platinum-tipped 
stop w. With another definite adjustment 
of the resistance in the box ¢, the pointer w 
remains in contact with w for all P.D.’s 
between the terminals of the accumulators 
A greater than 1.6 volts per cell, but the 
moment this value is reached the pointer 
moves away from w and makes contact 
with the platinum-tipped contact stop . 
When charging, a copper bridge-piece 
connects the mercury cups 7 and 8, and 
when, on the P.D. at the terminals of the 
accumulators A reaching 2.4 volts per cell. 
the pointer « passes over and makes contact 
with: w, an instantaneous smalJl current is 
sent by the accumulators A: through the 
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electro-magnet 2, which, attracting the 
armature y downwards, tilts the spindle.z, 
and thereby lifts X and the other two con- 
tact forks out of the three sets of mercury 
cups, thus breaking all the circuits. ‘The 
tilting of the spindle z also. brings a camel’s- 
hair brush into contact with the balance of 
a watch, and stops it at the moment the 
charging is completed.* 

In discharging the cells A, mercury cup 7 
is connected to 9 instead of to8. During 
the discharge the pointer ~ rests against w, 
and on the terminal P.D. of the cells falling 
to 1.6 volts per cell, the pointer moves over, 
comes into contact with v, and an instan- 
taneous current passes round the electro- 
magnet, breaks all the circuits, and stops 
the watch. The course of this instantaneous 
current at the end of the charge and dis- 
charge is indicated by the arrowsnumbered, 
consecutively, 10, 11, 12, 18, 14, 15, 16 and 
2%. 

To prevent any sluggishness in the action 
of this interruptor, from a possible sticking 
of the pointer wv against the contact stops o 
or w, the pedestal supporting the set-up 
galvanometer ¢ was kept in a constant state 
of slight vibration by the going of an Amer- 
ican clock works that were placed on this 
pedestal. 

V.—AMMETER AND VOLTMETER. 


There remain only to be described the 
ammeter by means of which the current 
passing through the accumulators could be 
measured from time to time in order to see 
whether the automatic regulator was doing 
its duty, and the voltmeter for frequently 
measuring the P.D. at the terminals of the 
accumulators A under test. As the current 
had only to be very occasionally measured, 
one D’Arsonval galvanometer, 8, was em- 
pleyed for both purposes. Its coil was 
wound with platinoid wire of 52 ohms re- 
sistance, and suspended in the way that has 
been already described,+ which enables the 
defection from one end of the scale to the 
other to be absolutely proportional to the 
current. The top suspension was a phos- 
phor-bronze strip jqyo inch thick, ~d%>5 
wide, and about 1%4 inches long; while 
electric contact was maintained with the 
bottom of the coil by means of an extremely 
fine A. and P. spring, offering no appreci- 
able torsional rigidity. The permanent 
magnets employed belonged to an old mag- 
beto machine, and into the cylindrical space 
between their poles, in which the Siemens 
armature formerly turned, was put a coil 
made of the right shape to suit the curved 
ends of the magnets without it being neces- 
sary to employ any soft iron pole pieces. 
Experiment showed that the deflection right 
across a scale two feet nine inches long, the 
zero for no current being at one extreme 
end, was rigorously proportional to the 
current—a result which, as has been already 
pointed out, is very far from being obtained 
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with D’Arsonval galvanometers as usually 
constructed. 

When it was desired to measure the cur- 
rent passing through the accumulators A, a 
rocking switch was turned so as to connect 
mercury cup 18 to 20 and 19 to 21; 
whereas, when it was the P.D. at the ter- 
minals of the accumulators that was to be 
measured, the rocking switch was turned 
so as to connect mercury cup 20 to 23 and 
21 to 22. In the former case, with a resist- 
ance of 264 ohms on the resistance box y, 
a current of ten amperes passing through 
the cells and platinoid strip C produced a 
deflection of 500 scale divisions,- or 50 
divisions per ampere ; while, with a resist- 
ance of 71,570 ohms in the resistance box 
6, a P.D. of ten volts at the terminals of 
the five Sccumulators. A under test pro- 
duced the same deflection; so that 50 
divisions corresponded then with one volt. 


VI.—RESULTS OBTAINED WITH AUTOMATIC 
APPARATUS. 


Many preliminary experiments having 
been made with the automatic apparatus, 
we succeeded in making it work quite satis- 
factorily by the beginning of May, 1889, 
and it was adjusted to charge five accumu- 
lators A (Fig. 5), with a steady current of 
9 amperes until the P. D. reached 2.4 volts 
per cell, and to discharge them witha steady 

* As it was undesirable to risk an expensive 
watch, we purchased one of the watches that could 
be then obtained in St. Paul’s Churchyard for three 
shillings and five pence halfpenny. This watch 
was very substantial, had a very strong hairspring, 
which could not be easily damaged 
excellent timekeeper—far superior to many 
watches of afar more expensive character. 

+ See or on ‘*Galvanometers,”: Phil. Mag., 
July, 1890, , 
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current of 10 amperes until the P. D. fell to 
1.6 volts per cell. After 12 days and nights 
had been spent in continuous charging and 
discharging, the cells reached a normal 
state, the time rise of P. D. in charging and 
the time fall in discharging being at length 
repeated over and over again, 8o that when 
the time curves were drawn for the succes- 
sive charges they exactly coincided, and so 
for the discharge curves. The areas of 
these curves—reckoned, of course, from the 
zero of P. D., which is much below the 
figure as here shown—may thus be said to 
give the ‘‘ working watt hours” for charge 
and for discharge when the charge and dis- 
charge are effected between limits of 1.6 
and 2.4 volts per cell. Fig. 6 shows the 
discharge curves obtained on May 16th, 
17th, 18th and 19th, the points for each of 
the discharges being indicated by points 
differently marked, as stated on the figure ; 
and Fig. 7 shows the intermediate charge 
curves obtained on May 17th, 18th and 19th. 
Integrating these curves, we find 




















Percentage 
Discharge. Charge. Working 
Efficiency. 
Watt Watt 
Amp. | Hours | 4™P- | Hours Quan. |Energy 
’ " gy. 
Hours. per cell Hours. \per celi| 
115 221.8 117 | 256.2 | 98.3 | 86.5 





Soon after this very concordant set of re- 
sults was obtained, the time of charging, 
which had remained steadily at 13 hours 
from the commencement of May, began to 
increase to 154¢ hours, while the time of 
discharge only increased half an hour—that 
is, only about 12 hours. At first we thought 
that we had been trying to charge the cells 
too much, so we stopped the charging when 
the P.D. per cell rose to 2.35 volts ; but the 
time of charging still continued to increase, 
until at last it rose to 24 hours, the time of 
discharge still remaining about 12 hours, 
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charging continuously day and night for 13 
days, the cells reached a perfectly steady 
state. Fig. 8 shows the time curve of P.D. 
per cell in the discharges finished in the 
early morning of June 19th, recommenced 
ia the night of June 19th, and again com- 
menced late on June 20th, all the three 
discharges being so precisely similar that 
they can be represented by one curve ; and, 
similarly, Fig. 9 shows the intermediate 
charging curves on June 18th, 19th and 
20th, which were also exactly the same. 
The times of the three discharges and of 
the three charges were, respectively, in 
hours and minutes 
TIMES OF SUCCESSIVE. 


Discharges. Charges. 

10 h. 10 m. 11 h. 38 m. 
10 h. 10 m. 11 h. 37 m. 
10 h. 11 m. 11 h. 37 m. 


showing to what an absolutely definite state 
cells arrive after a definite cycle of charge 
and discharge between fixed limits has been 
repeated continuously, without interruption, 
for some weeks. 

Integrating these curves, we find 





. | | P®*reentage 
Discharge. | Charge. Working 
ee i _ ___ |__ Efficiency. 
Watt | | Watt | | 
Amp. | sree | AMP. | Hours Quan. |En 
- } . |Energy. 
Hours. per. cell Hours. |per cell| | 





| + 
101.9 | 201.7 | 1045 | 
' ' 


230.7 | 97.2 | 874 
i 





The numbers contained in this last table 
may probably be considered as giving the 
steady working values for this size and type 
of cell. 230.7 watt bours are equivalent to 
612,200 foot-lbs., and as the positive and 
negative plates of one cell weigh 28 Ibs. 10 
oz., the working storage capacity is 21,380 
foot-Ibs. per lb. of plate. 

VII.—EFFECT OF REST, 

We next tried the effect produced on the 

capacity and efficiency of accumulators by 
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On again reducing the P.D. limit on charg- 
ing, the P.D. per cell now refusing to rise to 
2.35 volts, both the times of charging and 
discharging became very irregular, and, at 
length, the time of charging suddenly fell to 
10 hours and the time of discharging to six. 
On carefully examining the plates, they 
were found to have badly scaled, and to have 
suddenly become partially short-circuited ; 
they were, therefore, carefully scraped, and 
the mud allowed to settle at the bottom, 
where, in consequence of the special con- 
struction of the 1888 cell, it could remain 
without short-circuitiag tbe plates. Only a 
few plugs fell out in this operation. This 
sediment was afterwards weighed and ana- 
lyzed, showing a composition that will be 
referred to in Section VILII., on the Chemi- 
cal Action. 

We now concluded that we had been 
running the cells too low, and we, therefore, 
decided to stop the discharge when the P. D. 
per cell fell to 1.8 volts, retaining the higher 
limit of 2.4 volts per cell to limit the charge. 
It is interesting to notice that Dr. Louis 
Duncan and Mr. H. Wiegand, in their 
paper on ‘‘ The Inherent Defects of Lead 
Batteries,” read before the American Insti- 
tute of Electrical Engineers, and which we 
saw for the first time at the end of June, 
1889, reprinted in The Electrical World, 
come to exactly the same conclusion-—that 
the discharge should be terminated at 1.8 
volts per cell, otherwise there is a formation 
of white lead sulphate and a rapid depre- 
ciation of the cell. From what we have 
since seen, we think that the discharge 
should be stopped even still sooner—when 
the P.D. per cell has reached 1.9, or 1.85 
volts at the lowest. 

We, therefore, adjusted the automatic 
interruptor to stop the discharge when the 
P.D. per cell was 1.8 volts, and the imme- 
diate result of this was to bring the time: of 
charging up to 12} hours, and to bring up 
the time of. discharging to 10} hours. 
After continuing the charging and dis- 
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Fic. 5.—AvuToMATIC CURRENT REGULATOR AND AUTOMATIC INTERRUPTOR, FOR 
BREAKING THE CHARGING AND DiscHARGING CrrRcuITs. 


prolonged rests. The five cells used in the 
experiments stood on porcelain insulators 
containing resin oil; and as the insulators, 
which were specially made for the central 
institution, were taller than those commonly 
employed to support accumulators, and as 
all connecting wires were removed from the 
cells while they were allowed to rest, it is 
certain that any change in the cells must 
have been caused by internal action, and 
could not have been due toexternal leakage. 
The cells, having been fully charged on 
June 22d, were allowed to rest, insulated as 
above described, until July 2d—that is, for 
10 days. The first few curves of discharge 
and charge after the rest showed a considfer- 
able diminution in the capacity and effici- 
ency; but after one week’s continuous 
charging day and night a steady cycle was 
reached, the following being the times of 
successive discharges and charges, the lim- 
iting P.D.’s, as before, being 1.8 and 2.4 
volts : ’ 
TIMES OF SUCCESSIVE 


Discharges. Charges. 

10h, 1m. ’ 11h. 35 m. 
9h. 59 m. 11 h. 30 m 
9h. 58 m. 11 h. 32m 
9h. 57 m. 11 h. 33m 


Curves 10 and 11,show the variation of 
the P.D. per cell, and on integrating these 
curves we obtain— 














Percentage 
Discharge. Charge. Working 
_ Efficiency. _ 
Watt Watt 
ddimp, | Hours| Amp. | Wours | Quan. |nerey 
Cell. Cell. 
100 198 | 108.8 jon 96.4 85.8 
| 











Rest, then, of an accumulator, although 
left well insulated and fully charged at the 
commencement, alters the accumulator so 
that for the first few.charges and discharges 
after the rest it is a much less valuable in- 





strument than before. A week’s continuous 
charging and discharging day and night, 
however, removes this effect to a great 
extent; the efficiency, however, still re- 
mains somewhat lower than before the rest. 

Next, the cells were allowed to rest 
charged for 12 days, until August Ist. The 
first discharge at the end of the rest gave a 
quantity efficiency of only 80 per cent., so 
that 20 per cent. of the charge was lost. 
After a week’s continued charging and 
discharging between the former limits of 
volts, the cells regained a steady state, but 
the time of charge and of discharge is now 
less than before this second rest. The times 
after the week’s charging and discharging 
were ; 

TIMES OF SUCCESSIVE 


Discharges. Charges. 

9h. 3m. 10 h. 41 m. 
9h. 2m. 10 h. 44 m. 
9h. 10 m. 10 h. 51 m. 


Curves 12 and 13 show the P.D. curves 
when the cells had acquired a steady state, 
and on integrating them we find 





, Charge. 
Watt | 

Amp. Hours Amp. 

Hours. per cell Hours. 


Working 


Discharge, 
Efficiency. 


| Percentage 
| 
| 





Watt | 
| Hours | Quant. |Energy 
[per cell) 

91 176.7 | 96.8 | 218.2 | 94.1 | 82.8 

We see, then, that a week’s continuous 
charging and discharging of these cells is 
unable to compensate for the harm produced 
by their being left for 12 days fully 
charged. The two rests of 10 days and 12 
days, respectively, although followed in 
each case by a week’s continuous charging 
and discharging, have reduced the discharge 
ampere hours by 10 per cent., the discharge 
watt hours by 12 per cent., the quantity 
efficiency by 3 per cent., and the energy 
efficiency by 5 per cent. 

Third Rest.—The cells baving been tully 
charged, a third rest of 16 days took place. 
On the first discharge, at the normal rate of 
10 amperes, the ampere hours were only 75. 
After, however, the charging and discharg- 
ing at the normal rates had been continued 
for three days and nights, the times of dis- 
charging and charging became steady. 


TIMES OF SUCCESSIVE, 





Discharges. Chi b 

8 h. 12m 9 h. 38 m, 
8 h. 17m 9 h. 85 m. 
8 h. 19m 9 h. 35 m. 


and Curves 14 and 15 show the working 
values of the P. D. in discharging and charg- 
ing. Integrating the curves, we ootain : 








, ‘i Percentage 
Discharge. Charge. Working 
anitiiataenide i pe Efficiency. _ 
| | | . ] 
Watt Watt bi 
Amp | 4 | Amp * 
Hours. a Hours. | Hours | Quan. |Energy. 


|per cell) 

pam 4 

82.6 | 161.3 | 86.2 | 190.5 | %.8 | 84.7 
u 1 


ourth Rest.—The cells, having been 
fully charged, were allowed to rest for 16 
days. Curve 16 gives the values of P. D. 
obtained at the first discharge, and Curve 17 
the values of the P. D. obtained immedi- 
ately afterward in charging. Integrating 
the former curve, and comparing its area 
with the area of the charge curve (15) ob- 
tained just before the rest, we find : 
First Discharge | Last Discharge | Percentage Ef- 

after Rest. before Rest. ficiency. 








Amp. |, Watt | | Watt 
Hours. MG Hours. - "| Quan. |Energy 








If, however, we compare the result of 
the first discharge after the rest with the 
first subsequent charge, shown in Curve 17, 
we find : 





First Discharge | First Charge | Percentage Ef- 
after Rest. after Rest. ficiency. 





Watt | amp, | Watt | 
Hours. —~ a Hours. yy Quan. — 





56.5 110.5 711 158.3 79.6 | 69.6 





The cells were now continuously, without 
intermission, charged with the normal cur- 
rent of nine amperes and discharged with 10 ; 
the discharge, as before, being automatically 
stopped when the P. D. per cell had fallen 
to 1.8 volis, and the charge when it had risen 
to 2.4 volts. The following give the suc- 
cessive times in hours and minutes in which 
the cycles were completed : 

First discharge after rest, 5 h. 40 m. 

First charge, 7 h. 54 m. 

Second discharge after rest, 7 h. 6 m. 

Second charge, 8 b. 30 m. 
Third discharge after rest, 7 h. 31 m. 
Third charge, 8 h. 51 m. 
Fourth discharge after rest, 7 h. 29 m. 
Fourth charge, 8 h. 52 m. 
Fifth discharge after rest, 7 bh. 43 m. 
Fifth charge, 9h. 17 m. 
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Sixth discharge after rest, 8 h. 0 m. 
Sixth charge, 9 h. 24m. 
Seventh discharge after rest, 8 h. 5 m. 
Seventh charge, 9 h. 17 m. 
Eighth discharge after rest, 7 h. 57 m. 
Eighth charge, 9 h. 20 m. 
From the last three discharges and charges 
we see that the cells have arrived at a 
steady state, and Curves 18 and 19 show 
the steady, or working, values of the P. D. 
for these three discharges and charges. _In- 
tegrating the areas of these two sets of 
curves, we find 




















Percentage 
Discharge. Charge. Working 
Efficiency. 
“| watt |, | watt} | 
Amp. | Hours | “A™P- | Hours | Quan. |Energy 
Hours. per cell Hours per cell 
80 156.9 83.8 | 184.0 95.5 85 
| | 





Fifth Rest.—The cells were now left 
charged for a further period of 16 days. 
Curve 20 gives the values of the P.D. ob- 
tained at the first discharge after the rest, 
and Curve 21 the values of the P.D. obtained 
immediately afterwards in charging. In- 
tegrating the areas of these curves, we 
have 














First Discharge | Last Discharge| Percentage 
After Rest. | Before Rest. | Efficiency. — 
Watt Watt | 
Amp. | Hours ™P. | Hours | Quan. |Energy 
Hours. per cell. | Hours. per ce | 
(| 83.8 ry 63.6 | 56.4 
=e {| First Charge 
03.3 104.1 || After Rest. 
y 58.5 128.3 | 91.1 81.1 








Continuous charging and discharging, 
with the norma] currents between the nor- 
mal limits of P. D. per cell, gave the fol- 
lowing times for completing the cycles: 

First discharge after rest, 5 h. 20 m. 

First charge, 6 h. 30 m. 

Second discharge after rest, 6 h. 18 m. 

Second charge, 7 h. 29 m. 

Third discharge after rest, 6 h. 42 m. 

Third charge, 7 h. 59 m. 
Fourth discharge after rest, 6 b. 54 m. 
Fourth charge, 8 h. 19 m. 
Fifth discharge after rest, 7 h. 15 m. 
Fifth charge, 8 h. 20 m. 
Sixth discharge after rest, 7 h. 16 m. 
Sixth charge, 8 h. 30 m. 
Seventh discharge after rest, 7 h. 23 m. 
Seventh charge, 8 h. 41 m. 
Kighth discharge after rest, 7 h. 34 m. 
Eighth charge, 8h. 44 m. 
Ninth discharge after rest, 7 h. 40 m. 
Ninth charge, 8 h. 47 m. 

It was concluded from the times of the 
last three charges and discharges that the 
cells had acquired a steady state, and Curves 
22 and 23 show the time fall and the time 
rise of P.D. Integrating the areas of these 
curves, we have: 











| | Percentage 
Discharge. | Charge. Working 
} Efficiency. 
Watt | Watt | | 
AMP. | Hours | A™P- | Hours | Quant. Ener 
murs. | ‘ | . Energy 
Hours. | per cell) HOUrS.| por ce | 
- | | 
| 
76 149.5 | 78.3 | 173.2 | 97.1 | 863 





The following table gives a resumé of 
these results, all the discharges being made 





with 10 amperes until the P.D. fell to 1.8 | 
volts per cell, and all the charges being | 
made with 9 amperes until the P.D. per cell | 


rose to 2.4 volts. Before each rest the cells 
were charged until the P.D. per cell was 2.4 
volts. 7 

From the preceding table it will be seen 
that, in spite of the continued charging and 
discharging at the end of each rest, there is 
a steady falling off in the quantity capacity 
from 101.9 ampere hours at the beginning 
to 76 ampere hours at the end, and in the 
energy capacity from 201.7 watt hours to 
149.5 watt hours. The quantity and energy 
efficiencies, 97.1 and 86.8 per cent. respect 
ively, at the end are the same as at the be- 
ginniog. Comparing the first discharge 
after each of the 16 days’ rest with the last 
charge before the rest, there appears to be a 
loss of about 36 per cent. in the ampere 
hours, and about 43 per cent. in the watt 
hours; or, since the normal quantity and 
energy efficiencies for a discharge immedi- 
ately following a charge are, respectively, 97 
and 87 per cent., it follows that the rest of 
16 days causes a loss of 
about 33 per cent. in the 
ampere hours, and about 
30 per cent. in the watt 
hours, in addition to the 
losses that normally occur 
on acharging immediately 
followed by a discharging. 

From all that precedes, 
it follows that the previous 
history of an accumulator 
produces an enormous 
effect on itsefficiency. If, 
for example, an E.P.S. 
accumulator be over and 
over again carried round 
the cycle of being charged 
up to 2.4 volts per cell and 
discharged down to 1.8 
volts per cell, the charging 
and discharging currents 
being the maximum al- 
lowed by the makers— 
viz., 0.026 ampere per 
square inch in charging, 
and 0.029 ampere per 
square inch in discharging 
—the ‘‘ working efficiency” 
thus obtained may be 97 
per cent. for the ampere 
hours and 87 per cent. for 
the watt hours. If, onthe 
contrary, the cell be con- 
stantly charged up before 
being tested, then for the 
first few charges and dis- 
charges between the above 
limits, and with the same 
current density in charging 
and discharging, even the energy efficiency 
may be as high as 93 per cent.; whereas, 
if the accumulator has been left for some 
weeks, then, although it was left charged, 


8 2 
3 . 3 


the energy efficiency for the first few | 


charges and discharges will be as low as 
70 per cent. 
While, on the one hand, our tests show 


that continued rests of a charged accumu: | 
lator appear to be far more serious for the | 
accumulator than we bad previously im- | 
agined, the working efficiency appears to | 


be higher than has hitherto been supposed, 
since we believe that about 8+ per cent. 
efficiency in the watt hours is all that the 
advocates of accumulators bave claimed for 
them. 

The smallness of the first discharge after 
a rest might be due, either to a kind of 
electric short-circuiting and dissipation of 
the energy, or to some change in the char- 
acter of the active material converting the 
energy perhaps directly into heat, or to 
































DISCHARGE. CHARGE. PERCENTAGE EFFICIENCY. 
Duration = ry | spas Duration| | Watt | Number we 
uration | 1 on 
of oo Hours | rs) te) |meeere Hours of Quantity. Energy. 
Discharge * |per Cell) Curve. | Charge Hs er Cell) Curve. 
| | Cells in Normal State. 
h. m. | | h. m. | | 
10 12 101.9 | 201.7 | 8 11 88 | 104.5 | 230.7 | 97.2 87.4 
Rest of 10 days. Cells then charged and discharged many times until brought to a steady working state 
10 0 100 1% | 10 11 31 103.8 228.2 | 11 | 96.4 85.8 
| | 
Rest of 12 days. Cells then charged and discharged many times until brought to a steady working state. 
9 8 o1 | 176.7 | 12 | 10 45 96.8 | 213.2 | 13 94.1 82.8 
| | 1 
Rest of 16 days. Cells then charged and discharged several times until brought to a steady working state, 
8 24 82.6 | 161.3 | 14 | 9 36 86 2 190.5 | 15 | 95.8 84.7 
| | 
{ Ratio of first dischar; ter 
Rest of 16 days. First discharge and charge after rest. | a So net po owe ror athe be 
' 65.4 58.0 
5 565 | 110.5 16 754 | v1.4 | 1588 17 
adie ; | sit li m : ] Ratio of first discharge after 
| rest to first charge after rest. 
| | 79.6 69.6 
Cells now charged and discharged several times until brought to a steady working state. 
8 0 80 | 156.9 | 18 | 920 | 83.8 | 184.6 | 19 | 95.5 85.0 
{ Ratio of first discharge after 
Rest of 16 days. First discharge and charge after rest. | rest to last dathawes before 
rest. 
» 2 58.3 | 1041 20 630 | sa5 | 13 | 2 | 686 56.4 
| | Ratio of first discharge after 
| | rest to first charge adler rest. 
| 91.1 | 1.4 
Cells now charged and discharged several times until brought to a steady working state. 
76 76 149.5» p-3 hh 8W2 |. 783 | 173.5 | 3 | 97.1 | 86.3 
| 








Discharges mth 10 Amperes 





some of the active material having become 
disconnected from the plates during the 
rest and having fallen down to the bottom 
of the cell. The smallness of the first 
charge subsequently to the first discharge 
after the rest, shows that mere electrical 
leakage during that time has not been the 
cause of the loss of energy, while the steady 
increase in the storage capacity brought 
about by a series of charges and discharges 
tends to show that rest brings about some 
change in the nature of the active material. 

In all the tests in which the results are 
given in the preceding table, the charge and 
discharge were. as already stated, termin- 
ated when the P. D. per cell reached a fixed 
value; it is, therefore, possible that the ap- 
parent falling off in the capacity of the cells 
to store energy may be due to a change in 
the resistance of the cells produced by the 
rest. Fora change in the resistance of the 
cells will change the terminal P. D. fora 





Charges with 9 Amperes 
3 





1 
Time m Hours from Begining of Discharge. Time in Hours from Begiung of Charge. 


Fia. 8. 


, given current flowing through the cells with- 
| out there being any necessary change in the 
| storage capacity. 
| It is, therefore, interesting to study the 
variations in the shapes of the P. D. Curves 
8 to 23. First, as regards the charge curves, 
9 and 11 are convex everywhere to the axis 
of time except just when the charging is 
commenced ; whereas 18, the steady work- 
ing charge curve a‘ter the second rest, rises 
much more rapidly when the P. D. cell is 
about 2.3 volts than is the case in the other 
| two curves, then bends over and becomes 
| concave to the axis of time. This peculiar- 
ity in Curve 13 is, we notice, not very strik- 
| ing in the small reproduction of this curve 
| in the text, but in the original curves, as 
| plotted on large sheets of squared paper 
| from the results of the tests, the difference 
| between Curves 11 and 13 is very noticeable. 
| The following list gives the time in hours 
| and minutes from the commencement of 
the charging when the P.D. per cell reaches 


_ | 2.2 volts. 
Curve 9..7 h. 14 m. . Steady working charge 
| before rests. 
“|  41..7h, 82 m. .Steady working charge 
| » after first rest. 
** {3..7h.10 m.. Steady working charge 
after second rest. 
** 15..5 h. 36 m. . Steady working charge 
} after third rest. 
| ‘ 17..8b.54m..First charge after 
fourth rest. 
‘« 19..5h. 43 m. .Steady working charge 
after fourth rest. 
‘* 21..4h. 50 m.. First charge after fifth 
rest. 
‘* 28..4b. 40 m..Steady working charge 


after fifth rest. 

It is clear, then, that the effects of a series 
of rests is to cause the P.D. to rise much 
morc rapidly in subsequent charges, and the 
time curve rise of P.D. still remains un- 
usually steep, although at the end of every 
rest there was a prolonged and uninterrupted 
series of charges and discharges. 

Curves 16 and 20, which give the values of 
the P.D. for the first discharges after the 
fourth and fifth rests, show that for the first 
hour from the beginning of each of these 
discharges the P.D. rises instead of falling, 
as is the case in normal discharges. 

If the rapid ‘fall of P.D. at the commerce- 
ment of a discharge be due to a disappearance 
of gases occluded in the plates, as some have 
supposed—or, if, as Dr. Gladstone and Mr. 
W. Hibbert imagine, the charging of a cell 
causes the acid round the positive plate to 
become denser than that round’ the negative, 
and the mixing of the denser and less dense 











acid at the commencement of the discharge 
causes the P.D. to fall—then the absence of 
this fall at the beginning of a discharge after 
a long rest would be explained; but neither 
of these theories would apparently explain 
the rise of the P.D. obtained by us at the 
commencement of a discharge after a long 
rest. Indeed, the fact that it required two 
discharges and two charges after a long rest 
before the discharge curve (the third after 
the rest) acquired its normal form, tends to 
show that this rise of P.D. at the commence- 
ment of the first discharge after a long rest 
is due to some other cause. 

Again, Prof. Duncan and Mr H. Wie- 
gand have shown in their communication 
that the diffusivity of the sulphuric acid 
into the plugs is greatest at the end of the 
cbarge, and least at the end of the dis- 
charge. Hence, if it be the diffusing out of 
the strong sulphuric acid from the plugs of 
the positive plate that causes the rapid fall 
of E.M.F. on breaking the charging cir- 
cuit at the end of a charge (see Figs. 3, 4, 
and 11), one would hardly expect that it 
would be at the end of the discharge, when 
the diffusivity of acid in the plugs was a 
minimum, that the rise of E.M.F. on 
breaking the discharging circuit would be 
most rapid, but that numerous experiments 
have shown us to be the case. In fact, 
Curve No. 8, Fig. 11, shows that towards 
the end of the charge the E.M.F. falls from 
2.298 to 2.274 volts in 20 seconds after 
breaking the charging circuit, and similar 
curves that we have drawn from our ex- 
periments on the time rise of E.M.F. on 
breaking the discharging circuit sbow that 
towards the end of the discharge the E.M.F. 
rises from 1.951 to 1.970 volts in 20 seconds, 
the latter rate of rise being almost exactly 
equal to the former rate of fall. 

All the rests already referred to oc- 
curred when the cells were fully 
charged ; but before these long rests took 
place the cells when in their normal state 
were on one occasion allowed to remain dis- 
charged for 34 minutes, with the following 
result : 

CELLS IN NORMAL STATE. 
Time taken to complete 
Charging, 11 h. 38 m. 
Discharging, 10 b. 10 m. 
Next charging, 11 h. 37 m. 
Next discharging, 10 h. 12 m. 
Next charging, 11 h. 37m. 
Next discharging, 10 b. 11 m. 
Cells here remained discharged for 34 m. 
First charging after rest, 11 b. 50 m. 
First discharging after rest, 10 h. 15 m. 
Next charging after rest, 11 bh. 42 m. 

These results enmiphasize the fact that 
accumulators are damaged if left discharged 
even for a short time, and it was for this 
reason that duripg the whole of this in- 
vestigation the cells were never Icft 
discharged for a longer time than was 
necessary to change over the connections 
from discharge to charge, except on this 
one occasiov, when it was desired to ascer- 
tain the magnitude of the change produced 
by leaving the cells discharged for a short 
time. 

It is interesting to notice that the effect 
of discharging cells too low, or of leaving 
them discharged, is to increase the times 
required for the subsequent chargings. 
whereas the effect of leaving them charged 
is to diminish the times required for the 
next chargings. 

(To be concluded next week.) 
——___ ma 

The Indianapolis Electric Railway. 

Secretary Anderson, of the Indianapolis, 
Ind., Citizens’ Street Railway Company, 
furnished a local newspaper man with the 
following statement : 

‘“*We have 990 mules and 46 horses; 90 
open and 105 closed cars, with 16 new open 
cars ordered. At present we are employing 
about 625 men in all, owing to improve- 
ments that are being put in, and regularly 
employed about 550 men. We pay car 
drivers 14 cents an hour, motor men 15 cents 
aud conductors 16 cents ; the men work on 
an average 12 hoursa day. The Stable men 
get 11 cents an hour and track men from 
$1.25 to $1.40 a day. We are now operating 
about 60 miles of track. We are very well 
pleased with our electric line, and think 
there can be no doubt but thatin a few years 
electricity will be used all over the city. 
The compapvy has now two dynamos of $0 
horse-power each, and have ordercd another 
and when it is received there will be run 
two trailers with each motor car. Our 
beiler is 500 horse-power, and the engine 
250, consequently, we can put in another 
engine of 250 horse-power. 

‘* The Street Car Employés’ Benefit Asso- 
ciation was organized in 1887, and we now 
have a membership of over 250, and have 
paid in benefit and doctor bills on an average 
of $1,300 a year. Our employés are all a 
good class of men, as will be seen by the 
faet that in two building associations alone, 
they pay in weekly nearly $300.” 
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The Universal Radial Drill Com- 
pany, Cincinnati, are out with a handsome 


calendar for August. The front contains a 
cut of one of their drills, and the reverse side 
has a cut of their factory. 


The Western Electric Company 
has just placed a 500-light dynamo, and the 
Atlas Engine Company a 70-horse power 
engine to drive it, in the new Exchange 
building at the stock yards, in Minneapolis, 
Minn. 


The Pond Engineering Com- 
pany, of St. Louis, have opened branch 
offices at Dallas, Tex., and Seattle, Wash. 
These additions to their already numerous 
branches were made necessary by their 
rapidly increasing business. 


The Armington & Sims Engine 
Company, of Providence, report that 
business has never been more prosperous 
with them than at the present time. Large 
foreign orders in addition to those from 
domestie customers are constantly received. 


The River and Rail Electric 
Company, 45 Broadway, have a neatly 
fitted up room, where their various apparatus 
is shown to good advantage. The exhibi- 
tion includes storage. batteries, motors, 
physicians’ head-lamps, carriage lights and 
other interesting electrical appliances. 


The “C. & C.” Electric Motor 
Company, 402 and 404 Greenwich street, 
New York, now have over 10,000 motors in 
actual operation, The output during the past 
six weeks has been extremely large; in fact, 
the sales during this short period have 
amounted to more than the deliveries in any 
entire year. 


The Seely & Taylor Manufact- 
uring Company, 24 Cortlandt street 
and 19 Dey street, have recently gotten up 
a new insulating, fireproof and water- 
proot paint called ‘‘ Sealine.” Itis perfectly 
flexible when dry, aud seems to possess 
just the requisite qualities which make such 
a paint invaluable to the practical elec 
trician. 


The Scott Electrical Works, 26 
Liberty street, have recently fitted out the 
steamer ‘‘ Connecticut” with one of their 
powerful Huntington search-lights, They 
have also equipped the same vessel with a 
novel electrical whistle-blowing device for 
use in fogs. By simply throwing a switch, 
the apparatus is set in motion, blowing the 
whistle every ten seconds. The search- 
light is placed on top of the pilot house, and 
is operated by a system of levers from 
within the house. 


RAVELING MEN SELLING TO HARDWARE 
Plumbers, Steam — \ Fitters, can secure 

a good side line by address: 
Manufacturer, 1448 Nineere St., Buffalo, N. Y. 








E offer a large quantity of Stellar 
Incandescent Lamps, 50-volt, 16 can- 
dle-power, for Thomson-Houston sockets. 
Also 40 Single Arc Waterhouse Lamps in 
good order, and Line Wire No. 4B. & 8. 
and No. 2 B. & S., of the Safety Insulated 
Wire Company and Simplex Wire Company 
manufacture. 
Parties in want of any of the above 
material, will please communicate with us 
for prices and particulars, 


The Manbattan Electric Light Co., Limited, 


80th STREET & AVENUE B, N.Y. 





OR SALE.—50,000 feet, second 


quality, 244 and 3 inch creosoted tubing 
for underground wire work, at 344 and 4 
cents per foot. 


The Wyckoff Pipe Company, 
WILLIAMSPORT, PA. 


INTERESTING FICTION 


— FOR — 


SUMMER READING 


HARPER'S 
FRANKLIN SQUARE LIBRARY. 


RECENT ISSUES: 


CENTS. 

ALL SORTS AND CONDITIONS OF MEN. 
An Impossible Story. By Watrer Bg- 
GAME. TEBNINIOE, .0..00000000. cvccccvccece 
ARMOREL OF LYONESSE. A Story of 
To-day. By Wa.rer Besant. Illustrated. 


THE BURNT MILLION. A Novel. By 
Sin ake sctsscpvotegeve ccc cividence 


THE SHADOW OF A DREAM. A Story. 
er We Ob I cb vitwctsecddovscescs 


. BEATRICE. A Novel. By H. Riper Haa- 
GARD. Illustrated. 16mo................. 


IN HER EARLIEST YOUTH. A Novel. 
Br Wiss ctssnecsnddiescceceneu sade sencdvns 


THE DANVERS JEWELS, AND SIR 


CHARLES DANVERS. A Novel and its 
Sequel 


675. 


674. 
50 


673. 
25 


67 


bd 


-_ 


67 
670. 
669. 


The above works are for sale by all book sellers, 
or will be sent by the publishers, postage prepaid, 
to any part of the United States, Canada or Mexico, 
on receipt of price. 


PUBLISHED BY 


Harper & Brothers, Hew York. 





Sigourney prills. 


IMPROVED. 





Sensitive, Strong and Interchangeable. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
Send for Price List ‘‘ B.” 


The Sigourney Tool Co., 


HARTFORD, CONN. 





INVENTORS 
Coming to Washington to further any elec- 
trical patents, will ow. by calling on C, W. 
neem, « of 1225 St., N. W. the ap- 
pl possenry Sore. , experiments, etc. 
Also, oe oe Constructor. 
pecial attention to t ants. Agent 
for the ‘‘C, & C.” electric mnter—alnen 4 





to 50 horse-power. The only eente motor 
on the market to-day. 








PATENTS. 
RLECTRICAL REVIEW 


PATENT BUREAU 


Conducts a general busi- 
ness in the preparation and 
prosecution of Applications | — 
for Patents, in the United 
States and all Foreign Coun- 
tries. All business carefully 
and promptly attended to in 
the matter of Reissues, Ca- 
veats, Trade Marks, Labels, 
Design Patents, Copyrights. 

SPECIAL SEARCHES made 
to determine the question 
of novelty or infringement. 
REPORTS MADE UPON 
THE VALIDITY OF PAT- 
ENTS. These reports are 
based upon a careful investi- 
gation of the prior states of 
the art, and should always be 
authorized before investing 
capital in a business enter- 
prise depending on patents; 
or in defending or attacking 
the validity of a patent. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All 
business receives the direct 
personal supervision of the 
Manager, whose long experi- 
ence as an Examiner of Elec- 
trical Inventions in the U. 
S. Patent Office and as a 
Patent Attorney, insures 
thorough and _ satisfactory 
work. 

All communications are 
strictly confidential, and in- 
ventors may address us with 
entire freedom. 

Our charges will always be 
as moderate as first-class 
work will permit and com- 
mensurate with the amount 
of work to be done. 

Address, 


ELECTRICAL REVIEW 


PATENT BUREAU, 
{3 PARK ROW, N. Y. 
ROBT. H. READ, Manager. 


WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


Olt F STREET, N.W., 
WASHINGTON, D- C. 


A General Banking Business Transacted. 
CapPiTar, $250,000. 


B. H. Wanna, Frost A. T. Barrron, Vice-Prest. 
8. Parker, Cashier. , 




















WASHINGTON LOAN PAND 2 TRUST 0., 


Temporary Offices, 1001 F 
LOANS MONEY on COLLATERAL and REAL ESTATE, 


Pa Interest on Deposits, Has for sale 
7 Secured Investments. 
$1,000,000 


CAPITAL, = ad 4 bd ~ 
: CALL AND SEE OR WRITE TO 


H. Warner, Prest. W. te siete, Ghedarg, 
$F Jox “Epson, V.-Prest. W.B. Guaey, Act’g Treas, 


Washington Electric Conduit Go., 
Boom 36, a 
ocala etary oh Seertioae 


onl companion, Can 
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innax oF INVENTIONS FOR wich LETTERS 
PATENTS OF THE UNITED STATES WKRK 
I88UED ON JuLy 29, 1890. 


432,965 “Electric light Sutase; Fred. H. 
Cadillac, Mich. 

432.973 Galvanic battery; Horatio J. 
New York, N. Y. 

432.978 432.979 Electric cut-out. 432,980 Fuse 
block and lightning arrester; Henry A. Chase, Bos- 
- Mass. 

32,988 Automatic electric switch and cut-off; 
Chas B. Doyle, Maywood, I 
433.022 Electro-magnetic Bernice J. 

Noyes, Boston, Mass. 

433.025 Conduit for telegraph cables; William 
R. Patterson, femep sty Ill., assignor to the Western 
Electric Co., same 

433,041 Electrode for are lamps; Llewellyn Saun- 
derson, Kingstown, County of Dublin, Ireland. 

433,045 Safety cut-out. 433,047 Test circuit for 
multiple switch’ rds. 433,424 Combination tele- 
phone key; Chas, E. Scribner, Chicago, Ill., assignor 
to the Western Electric Co., same place. 

433,051 Dynamo . machine; Henry W. 
yang, Bon York, 

D: aa a Francis W. Jones, 
New York, 
ne 120 <3 ae Stephen D. Field, Yonkers, 


438,170 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa., —_s to the Electric Car Co. 
of —— same p! 

433,174 Separator tor secondary batteries; Wm. 
P. Kookogey, Bré a. N. Y., assignor to the 
Kookogey E 

433,180 Biostro, ae traction wheel. 433,181 
System of electrical transportation; Albert L. 
Parcelle, Boston, Mass., assignor to the Florence 
Motor Co., of Maine. 

433,210 Electric apparatus for railways; John B. 
Odell, Chicago, Ill. 

433,21 6 Automatic electric = signal; Albert 
W. Reppy, Oakland, Cal., assignor of one-half to 
Thaddeus C. Masteller, same place. 

433,217 Thermal cut-out; Alexander Bernstein, 
London, County of Middlesex, England, assignor 
by mesne name, to the Bernstein Electric 
Co., Boston, Mass. 

433,266 Pole for supporting electric 
Leonard Atwood, Philadelphia, Pa. 

433,269 Regulator for dynamo electric machines; 
Perley P. Belt, Fredonia, Kan 

433,307 Telephone cali vegister; Willis E. Robin- 
son, + yok. 

433,35! Eheostat outa 433,360 Electric switch ; 
James r. McLaughlin, Philadelphia, Pa. 

433,371 Holder for incandescent electric lamps; 
Adolf Schriner, Berlin, Germany 

433,375 Electric heat regulating system; Frank 
M. eg Mattapoisett, 

433,381 Electro-magnetic transmitter; John T. 
Williams, Mt. Vernon, N. Y., assignor to the Inter 
national Port Electric Co., New York, N. Y. 

384 ~ cpmen syringe; James i. Woodward, 
Seward, Neb 

433,390 Brush holder for electrical mactiines. 
433,391 Armature for - namos, etc. 433,392 Blank 
for armature coil 483,893 Commutator for 
dynamos. 304 Power wantuintles mechanism ; 
_—— = ing, Englewood, Ill. 

etic coupling device. 433,401 
varigble ee gearing for electric cars. 433,402 
Reversing gear for electric cars; Theodore M. Foote, 
Boston, 

433,407 433,408 Electric railway; Rudolph M. 
Hunter, Philadelphia, Pa., assignor to the Thomson- 
Houston Electric Co., of Connecticut. 

433,409 Electric railway ; Herbert R. Keithley, 
Deere, Col. 

433,421 y- ~¥ circuit; Arthur C. Robbins, 
ee assignor to William 8. Andrews, New 
York, N. Y. 


pisos Contact device for a railways; 
Frank 3. 8 New York, \. Y., assignor tothe 

Flectric’ Rail Railway and. Mister Co., same 
480 Lightning arrester; Alexander Wints 


and Oscar H fH Baldwin, Pittsburgh, Pa.. assignor to 
the Westinghouse Electric Co., same place. 


LECTR ic MANUFACTURER. 
CONDENSER Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


F. Z. MACUIRE, 
ELECTRICAL 


SECURITIES, ETC. 


18 WALL STREET, 
NEW YORK. 


Aldrich, 


Brewer, 


“cut- out ; 


wires; 








WM. MARSHALL, 








ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 





ANTED.—ELECTRIC LIGHT 
SALESMEN to travel in New 
England States. None but first-class men 
with experience need apply. 
Address, giving reference and experience. 
with salary expected, 


oe A,” 
Care of ELECTRICAL REVIEW, 
13 Park Row, New York. 





14 


ELECTRICAL REVIEW 





August 9, 1890 








Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters ‘and Refiners of 


PLATINUM™, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®letinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. H. GORDON ct CO., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 115 BROADWAY, NEW YORK. 


SperryElectric Company, 
Factory 195-207 Canal Street, Chicago, IIL 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Aro Lighting, 


Daniel W. Baker. 











-_ GirareDuildinp BroadaChestuct St 


Claiming the Highest Efficiency, Rellability 
and Durability. Perfect Regulation. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 





JPHILADELPHIA. 


W.R. OSTRANDER & CO. 
195 & 197 FULTON ates NEW YORE 
Manufacturers of 


SPEAKING TUBES, WHISTLES, 
ANNUNCIATOR RSs, 
Electric & Mechanical Bellis. 


FACTORY, 
De Kalb Avenue, 
















Cuaingee of Standard Test Instru- 
ents furnished upon application. 


THE E. s. ery cg co., 


BROOKLYN. § 















STANDARD ACTH Tis ISTROMENTS 
—o QUEEN’S NEW 
VOLTMETERS Portable Combination 
FOR DIRECT 
axp Testing Set, 
ig WITH GALVANOMETER. 





WE PAY SPECIAL ATTENTION TO RECALIBRATING 
AMMETERS AND VOLTMETERS. 
SEND FOR CATALOGUE 1-66 OF ELECTRIC TEST INSTRUMENTS. 


QUEEN & ©CO., = = PHILADELPHIA. 
ae THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have works fo Lumber, BR. R. Ties, 
—— Tel te hy de 


WILLIAMSPORT, PENN. 


HYDRAULIC PRESSES. 


ALL VARIETIES. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, & 









SEND FOR CATALOGUE. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, Kt. J. 
Office, Foot of Washington Street, JERSEY CITY, 2% J. 


Creosoted Lumber, Lp tee —_— Tele 
graph Poles, Piling and Ties Fu 


WATSON & STILLMAN, 
210 East 43p StREET, New York Ciry. 
Specia? Attention to Electrical Work. 








SP Seen, of different sizes and qualities on BRAIDER 
§, ready for the machines, in Red, Yellow and Green. 


| LKS.: 2 tg pen "to order. Send for Sample and Prices. ~ 
§ WM. MACFARLANE, & CO., 81 Grand Street, New York. 
Telephone No. 971 Spring. Mill, Bergen Point, N. J. 
Why Electricians are bound to have 
f 
Horonlal 


DRILLING“ BORING 
oh. _\ @ pa aca @ 


aT " REVERSIBLE » FEEDS, 


SEND FOR PRICES ¢ € ty aac To 


“HE NEWARK MACHINE Took WorKs. Newark. Wh B85. O@GO~9e— 


























EUGENE F. PHILLIPS, Presper. W. H. SAWYER, Sec. & Execrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


Z_, ELECTRIC LIGHT WIRE, 


ae MAGNET WIRE, OFFICE & ANNUNGIATOR WIRE, 
x. = RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office and set G7 STEWART STREET., » PROVIDENCE, R. |. 


New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipent. JOHN CARROLL, Szo’y-Treas. 


EUGENE F, PHILL IPS ELECTRICAL WORKS, LTD 


Manufacturers of 










FARADAY GABLES. 
OFFICE AND FACTORY | MONTREAL, CANADA 


St. Gabriel Locks, 








OF PITTSBURGH, PA. 
MANUFACTURERS OF A FULL LINE OF 


) OD CP Ot Os On 5-8 EOD ORE ES S Ge 


GLOBES! — ~ SHADES 


BOTH ARC AND INCANDESCENT, 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


yi 8. Sot A De BD es tO eS Oe 


729 BROADWAY, NEW YORK. 


WAVERLY PLACE A 


43 SIXTH AVE, PITTSBURGH, PA 


SYSTEMS. 








on ONLY 


7 : 
LS N cA a 
i= é ; 
M he 
ae eee. \ . 
’ ’ , , ~¢ aT oe’ 
Pt /2 44 | » <N 
4 Pe | YS —~ 
Wr > 4. ~ 
< 

. A . 


AWARDED FOR 





> Flectric Batteries. 


pe CON DA wae” 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE BATTERY CO., 
“'g¢49. West 18th Street, New York. 
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THE EVANS SYSTEM OF DRIVING DYNAMOs 


RUNNING CONSTANTLY SINCE NOVEMBER, 1889 


JAMESTOWN E.xrcrric Light AND PowER Co., 
JAMESTOWN, N. Y., Feb. 
Evans Friction Cone Co., Boston, Mass. : 

Gentlemen—I take pleasure in replying to your request that I 
should give you my experience relating to the use of the Evans Fric- 
tional Pulley for the driving of dynamos. On the 14th day of November 
last, we commenced the use of your pulley on a Thomson-Houston L. D. 
Are Dynamo, and after two and one-half months’ trial, | can assure you, 
the test has been most satisfactory to us. We bave recently placed a 
No. 7 Brush Dynamo on the opposite side of the same fly wheel ; both 
machines are running perfectly. The great advantage derived is in 
being able to throw gny michine in or out of gear without interference 
with other dynamo running from same shaft. It has many other 
advantages to recommend it, namely: There is positively no slipping 
of belts, economy of space, also economy in cost of belts. The bearings 
have less pressure than those operated by the usual method. I consider 


ee 





Also Manufacturers 
and Patentees of Cone 
Pulleys, as per cut, 
which have been in 
your system a success, and were we to build another station, we would SUCCessful Operation 


place an Evans Frictional Pulley on each and every dynamo. I have 
_. much pleasure in recommending your system to the management of all 
Electric Light and Power Stations. 
CHARLES W. GRANT, PREsmDent, 
Jamestown Electric Light and Power Co. 


WE GUARANTEE LESS PRESSURE OW “THE BEARINGS, FOR THE SAME POWER, THAN BY ORDINARY BELTING. 


Address, THE EVANS FRICTION CONE COMPANY, 85 Water St., Boston. 


THE ELEKTRON MANUFACTURING CoO., 


79-81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF. 


PERRET AUTOMATIC ELECTRIG MOTORS AND DYNAMOS. 


Mo TORS 


FOR RUNNING 


B\ Shops, Elevators and Machinery 


OF ALL KINDS. 


for over three years, 
transmitting from | to 
50 Horse-Power. 





























EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, 
High Efficiency, } 

Low Speed, Perfect Regulation, | 

Simplicity. 


“Cc. & CC.” 


The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 


FAN OUTFITS 


— For — 


Battery or Electric Light Circuits. 
ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. « 





= eats —— 
15 H. P. MOTOR. 


ELECTRIC MOTORS. 





FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
MOTORS = HOISTS © MINING TRAMWAYS. 


Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 


New England Office, 63 Oliver Street, Boston. 
Philadelphia  ‘‘ 38 South Fourth Street. 
Chicago Phenix Building. 

















One-eighth horse-power to 50 horse- 
power in stock. 


OVER 10,000 MOTORS IN ACTUAL OPERATION. 


“C. & C.” ELECTRIC MOTOR COMPANY, 


402 « 4204 Greenvwvich Street, NWew Work. 


























HOGGSON’S LOOK TO US d HOGGSON’S HOGGSON’S 
ik —FoR— ; D 
_‘wrrov?® il) ELEGTRIGAL SUPPLIES OF EVERY DESGRIPTION. | l°,.e%*, 01 | i i 
= ~~ FWinpow SPRING anes ch oncrmanan’ taal t _ 
cracks, |" tye aes f@ [SOUTHERN ELECTRICAL SUPPLY CO, .=so=ex| 
TS > CPM: THE ONLY SPRING MADE HAVING = 823 Loc U ST ST., THE ONLY Senne wave HAnMs Fibre are tihs 
PROMPT SHIPMENT. Sonew fom wae te [aero Geen Bs FOR CATALOGUE. th Lours, ‘sey sop nce wine. “a Saves Barreny ano Wines, 























THE AMERICAN CIRCULAR LOOM CO.’S 


PATENT WOVEN INSULATED WIRES 


SHOW the HIGHEST ABRAS 


. ad Saal THe 


RE-COVERING OLD WIRES OF ANY MAKE, A SPECIALTY. 


mai 





y OF ANY WIRD MADE. 


os) 


ION: RESISTANCE 


620 ATLANTIC AVE., BOSTON, MASS. 
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Siueee. Electric Fixtures, Combination Fixtures, Gas Fixtures, 
Our Establishment is not Controlled by any TRUST cr COMBINE. 


Dealers are not asked to furnish Capital through the intimidating medium of 
REBATES, nor to submit to Dictation regarding where they shall 
purchase goods. 

We sell exclusively to the Trade. 


GIBSON GAS FIXTURE WORKS, 
_ No. 1426 CALLOWHILL STREET, PHILADELPHIA, PA. 


New ILLUSTRATED GATALOGUE |, S®°{*" Beiting.Compans, 


| SHULT2 PATENT FULLED. LEATHER “BELTING AND LACE LEATHER 
NOW READY ee Factory: ar? Oop. See ee Barton Sts., St. Louis, 
. | | meh BAR nade eis ord mea ec 


eur patent process. 
| Eceorwio LIGHT BELT MADE. Agsutain all cities, end for trialbele On Porters 
Contains a great variety of New Machines, and all the latest 


improvements on our regular manufactures. PA L ERMO | i CA CO. 


MILLING MACHINES, SCREW MACHINES, ETC. | MINERS OF 


“aon eee” DIICA 












































WAREHOUSE, 27 PECK SLIP, 


| THE ONLY COMPANY PRODUCING 


IN THE UNITED STATES, NEW YORK. 









26 to 1,000 H. P. 


These engines are the combined result of long ex- 
Sareful rovision of all details. ‘They are designed and 
cul MORSE & CO., Western eapeenontatives. Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul! i Z C ; pana one den — contintious dut seecane 


ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. | : 2 4 aie» —— pocges®. Hi le Economy 
; | 8 : ion and pee regulation guar- 


et. Be of Automatic Got-of Rngtaes 18 to 200 

3 5 NG rm driving Dynamo Machin es & Specialty. Illustrated 

x mi : - Circulars, with various data as to practical Steam 

——— <— Engine Constructiou and performance, free by mail. 
- z Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGEN 


OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS W. L. SIMPSON, 10 Telephone Building, TS Cortlandt Street, N. Y. 


For Electric Lig hting and Power “ell piensa crm ee ease «16 Robinson & Cary Company, St. Paul, Mizz. 
ARMINGTON & SIMS ENGINES — ENGLAND BUTT GO., 


@ARVIS BOILER SETTING, 
Saad burn Anthracite Coal and Coke Screenings, CESSES Bhs Br Seth, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 





in Use, Over 2,800, 



























MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, 
TELEPHONE 


~ ELECTRIC LIGHT WIRE 


Large Single and Double 


BRAIDERS 
FOR COVERING CABLES, 





G1 Oliver Street, Boston. 


SEND FOR NEW CATALOGUE. 


POND ENGINEERING CO., 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the HicHest EFrricrEency. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, | 


Ball High Speed Automatic Gut-off Engines 











Single, Double and Triple 





MANNING VERTICAL TUBULAR BOILERS, WINDERS, 
Complete Steam Plants Furnished and Erected. Horizontal and Upright 
XX... AW 
ww Ss « POTTER, ad Taping Machines 
15 CORTLANDT ST., NEW YORE, . = ; 
~ y Cc 6b/ 7 M. hit es, 
Engineers # Contractors, 101 DOURER BRAIDER, eT cir &. 
CENERAL ACENTS, Measuring Machines, Stranding Machines, Etc., Ete. 





STRAIGHT LINE ENGIN ES | rina CASTINGS A SPHOCIAL TY. 
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AMERICAN AND FOREIGN BOOKS 
ON ELEGTRIGITY = ITS APPLIGATIONS. 


Electricity, Magnetism, Etc., Etc. 
Adams. Essay on Electricit 


RMR eee eee EERE OEE HEE EE HEE HEHEHE EEE EERE EEE EES 











Angell. Elements of Magnetism and Electricity. Cloth, 238 pages, 151 illustra- 

NR. oc ic oan heart okes ie dth in 4ean bobs Dies 3400+ shakes +eet eee Ghee tks 75 
Anderson. Lightning Conductors. Cloth 6 50 
Rete, TE Be BI es 6 9 oc 05.0.5 00g ee gue occ spacseseuees se 1 50 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages, 

160 Sis OR.,, «555 Pac GUS CEES 65660 KOEF<GS Sa KO sope cc 00 cnt CES OVENS 2 50 
Barlow. Magnetic Attractions. .........0.cccccccccee soccccccvccscscccccccce 4 00 
Barnard. First Steps in Hlectrichy..........cccscccccccsscccccccccccces cscce oe 15 
Benjamin. Age of Electricity... ............ccccccccscccccccccccccscscsccecces 2 00 
Brennan. A Popular Exposition of Electricity. 191 pageS............sseeeeeees 15 
Blakesley. Alternating Currents of Electricity. Cloth...........sseesseeess sees 1 50 
Bottone. The Dynamo. How Madeand How Used. A bookforamateurs. Cloth. 1 00 
Cavendish. Electrical Researchi@e. “Cloth... ... 2.0.2.0. sccccccces cscccccce ove 5 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations........... ......+.+. 40 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams...... ..... 1 50 
Davis. Manual of Magnetism, Galvanism, etc. ..............s.cecceccecccccsees 3 00 
Deschanel. Electricity and Magnetism. Cloth...............ssceeceecseeescces 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages...............e0-s005- 1 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

OF Diver TAF. 5 <5. o6cs 00s 00900 s00s00 ccccedinsycsss c0ccccegpeeheadeb be 3 60 
Du Moncel. Electro-Magnets. Boards, 50c.; English Edition............. ovee, 
Dunman. Short Text Book of Electricity and Magnetism................ 40 
Dyer. Induction Coils ; How Made and How Used. Boards.......... 50 
Electricity in the Service of Man. ..........:..cccecsccvcecceccccccccce - 600 
Tsrett,” Tt ee RI noe ono bo acto och sccsscceeseseceoces 1 10 
Faraday. Experimental Researches in Electricity. 3 vols., cloth 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
Pe A ee Oe re eee 1 50 
Fleming’s. Short Lectures to Electrical Artisans...............0+seeessccceee oe 1 50 
ee a RT ee Bee ee Pre ee 2 50 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations................+. 2 00 
Gordon, A Physical Treatise on Electricity and Magnetism. 2 vols., cloth....... 10 00 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Planteand Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth.................0.- 80 
ee ae Serr ee reer erere etre 1 25 
Hamilton. The Origin of Energy, Electrostatics and Magnetism.............+++- 2 00 
Heap.- Electrical Appliances of the Present Day. Cloth...........0.-seeeseeees 2 00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations.... ....... 8 00 
Hospitalier. The Modern Applications of Electricity. Cloth..............ses0- - 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations..............esesee. 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ..............eceeee. 1 40 
Harris. Galvanism, Animal and Voltaic Electricity. .................ccccceeeses 60 
Hering. Winding Magnets for Dynamos. 63 pages.............c00 cecccceeees 1 25 
Seane. > Tidvas of tee TARO Ws « 06iv6.g oo csiin- 0.0 0 00 S8ss ESS 16654 0 EES 006% 00 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations........... ab oo kes 1 50 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 

DS Stu canine Soa usin, ssdengabeasceadiueetas inte 6 00 
Lardner. Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, oo 

Oc Ee OO EE eee OCCT ET TTT TERT ET 2 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ........- 1 00 
Lightning Flashes and Electric Dashes.............cccccccccccccccccccccccecers 1 00 
Lloyd. Treatise on Magnetism. .........-2.0ssccsecessescaccccrcccscccereccees 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metailurgical sub- 

Pag eT fs a re ee Ee oe ee eT er 2 00 
eg a Pet heh AAR ne erred 5 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations. 3 00 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 654 

Ce tS ey a a ea ee 7 50 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 

Mlustratlons ..... iis te All. MOS «cc BER. Gyodl « » Ee she Eh oc cc ccdhpecccce 8 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations...... 2 00 
May. Bibliography cl MPOCtCey 6iss . Sess cs cnc. cies shade TE coccccsscucccees 2 00 
SOUS. NT NSIS 6 o-5'0:0.3.3.6:6565404556G0'9:s Susp essen eeges +45 
Mendenhall. A Century of Electricity 
Merwin. ~ Patentabiitte. of [a temne vos. «00050 ihe sy FORT EVEN HD + 6iF 0.0000 08S 
Miller. Magnetism and Electricity. 212 pages, illustrated. . 

Munro. Electricity and its Uses. Cloth 

Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations.......... 60 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables.... 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations...... 2 50 
Nipher. Theory of Magnetic Measurements............ a eens beet 6 1 00 
Nodd. The Student’s Text-Book of Electricity. Cloth, illustrated............ .. 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth........ 40 
tg rs A Pts eee 4 00 
Parnell. Action of Lightning and Means of Defending Life and Property from its 

| SI en a eee ere 8 00 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations............... 4 00 
Pynchon. Introduction to Chemical Physics. 0 pages, 269 illustrations........ 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 

ee RR BL RE AED. FIN AES EEE ee aR 1 00 
Rankine. Rules and Tables for Engineers ..........2s.seereee edeceeesseeecees 4 00 
Reports of the Committee on Electrical Standards. Cloth...........s..seeeeeees 8 75 
Rogers. Magnetisth Of Iron Vesebls... 6.6. .icdived. ced Soe tetdaesectoccbes 3% 50 
Salomons. The Management of Accumulators.. i..........--ceeceeccecccccccccs 1 20 
Spang. Treatise on Lightning Protection. Cloth, illustrated................+.- — 
Stewart & Gee. Electricity and etism. 497 pages, 223 illustrations......... 2 2% 
Swinburne. Practical Electrical Units Popularly Explained. erry ee 60 
Tarn. Magnetism and Electricity. A book for students ................ceeeees 80 
Techno-Chemical Revelnt Bogie) i'S7. «. . . « ancy’ sitio cat danigie 03 000 Gh obleo adine cs 66 2 00 
Tee Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- b os 

ete, ey eee ‘Ser ye it Se a ree s So40 de cckee 
Thompson. Recent Progress in Dynamo Electric Machinery.................... 50 
Thomson. Electro-Statics and Magnetism... ..... Te iapgninget PORIRR pa 5 00 

_ Treglohan. Frictional Electricity................ bie ete cj Ree latte Ae acho steal 50 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6... Cloth. ».......... 1 00 
atson and Burbury. The Mathematical Theory of. Electricity and Magnetism. 

Cloth, 968. pages. 5.» «3 c-9+ tiie Aho os s+ RAED RD BOS ae Fee se cso me 
Wonders of Acoustics; or, The Phenomena of Sound, Cloth, 288 pages......... 1 00 
Woodbury’s Protection and Construction of Mill Floors. Oloth.......... Pecetes 2 50 
Welch. Table of Relative Weights of Copper Conductors ..............-ese+e0e8 10 
Woodward. Arithmetical Physics. Boards....... Se Masha Tie elle e\ Soutbectes 80 





Telegraphy and Telephony. 









Abernethy. Commercial and Railway Telegraphy. I''ustrated, cloth......s.0++. 200 
Beechey. Electro-Telegraphy. Cloth, 36 illustrations. .............++ coccccceee 40 
Clarke & Sabine. Electrical Tables and Formulx, Cluch..........cscecee coceee 500 
Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages........-..+.+.+. 6 00 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections. .............. 2 00 
Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth............. 600 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages......+........ Syotsvses 8 00 
Field; Hiistery of Atlantic Telegraph. ......oceccess cccveccsecccesvedsccseccces 1 25 
Globe Telagraghh Code. ....0 2000s cscccccscccesevsevccccsccccesevcccccscsevees 2 00 
Hoskiacr. Laying and Repairing Electric Telegraph Cables. Cloth.......... cose 150 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth......... 1 50 
Jones. Historical Sketch of the Electric Telegraph. ...........-.-2eceseeeeeeees 2 00 
Lardner. © Blectric Telegraph Populariged.. 2.0... eee cece cece e ccc 1 50 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages... 2 50 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c.; cloth, 

Bis, Chall s 6c dve.cen sukean ede ee abehs sen 6saneds enanes € 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages...............sseeeeeeeees 15 
i ion ci nn. e te Bese SSEShas sah sssness $eeeneesee 4 00 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 79 illustrations... 1 50 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 

ee ease acy be nies (enwsens oon sete weeetes449556eseawengns 5 00 
RD, “SOU, CUNT oo nic 5.0.0 00 ccsenncrecseescesecesecgsss 15 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols.. 5 00 
Sabine. History and Progress of the Electric Riseraph. Cloth, 134 illustrations... 1 25 
Sauer. Telegraph in ey EE OE I SOI SS 4 00 
Schwendler. Instructions for Testing Telegraph Lines, 2 vols., cloth, illustrated. 8 00 
Smith. Manual of Telegraphy. 31 illustrations, paper................2e.s+e000- 30 
pO a er I Se Se eee eee ree 5 60 
2S Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

Fe err Sy Sarre 1 50 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 4 00 
Devbes®. The Telephones.  Gloth, Blestrated.. ........cccsesecccccccvcccvescsecce 50 
Du Moncel. The Telephone, the Microphone and the Phonograph. 70 illustra- 

SUUNG MNNIA Nb bn viorhn 6.0500 556 0a ccs aewdiswytshws 06Sn55 SNS 00000006 0080005005 1 2 
Lockwood. Practical Information for Telephonists. Cloth. ....... ........... 1 00 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations....... 4 00 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 

ae ee SsckSnee ees sdgnn cones see gubn Sh beep aes eS See ebeTeReee beesesees 8 00 

Electric Lighting and Transmission of Power. 
Alglave & Boulard. The Electric Light. Its History, Production and Application. 

458 pages....... ht GupEhes Cies hCURGEERANEES RSVR OSS T88s 645S 0000049597088 5 00 
Atkinson. Elementary Principles of Electric Lighting............. «+..+ssses-. 1 50 
Badt. Dynamo Tenders’ Hand-Book. General Rules for the Care and Operation 

of Electric Light Plants. 70 illustrations, 98 pages ...........-.-++eeeeeeees 1 00 
Badt. Incandescent Wiring Hand-Book..............-20-seeseeeeeeseeeeeereees 1 00 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth.............. 5 00 
Day. Prectric BR ATUREEING, CUO, occ. once coseecscesdcewsces cspvcens 40 
De Cew, Glacer. Magneto and Dynamo Electric Machines ...............++0+00+ 3 00 
Du Moncel. Electric Lighting. 66 illustrations, cloth............ ......ssee0e- 1 25 
Dredge. Electric Illumination. 2 vels., cloth. Vol. 1 (scarce), $15. Vol.2.... 7 50 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882...... 2 00 
Foote. Economic Value of Electric Light and Power. 191 pages............... 1 00 
Gordon. A Practical Treatise on Electric Lighting. Cloth.................00.: 4 50 
Grierson. Electric Lighting by Water Power... ...........+- sessesecccseeees 40 
Hedge. Precautions to be Adopted on Introducing the Electric uight............ 1 00 
Reeders. Coptenl Bintioe Ligeting, Paper. 55. isi sicccsc. ccs ceeps. coscccccee 20 
Elotenes. Practical Meectste LAgmimg. Cloth... ......cccccccccscccccvcceceecess 1 00 
Higgs. Magneto and Dynamo Electric Machines. 301 pages...............e0008 2 00 
SE DN. . sos on cgwais Souse res ee ceseepesssesacenues 50 
ee nine th tte ckilese soos 10505095 ensseeenss es 3 00 
Pope. Evolution of the Electric Incandescent Lamp........ ......s.eeeee sees 1 00 
ES, nO, POON. 6a ow Gas oo «ob gb UUiks on cee: cesccecccess 5 00 
Stephen. Wrinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 1 00 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............. - 500 
Schilling. Present Condition of Electric Lighting ..................0seeeceeeees 56 
Thompson. Dynamo-Electric Machines. Illustrated, boards....... .........s+- 50 
Thompson. Dynamo-Electric Machinery. 57 illustrations, boards .............. 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations.... 5 00 
Thompson. Recent Progress in Dynamo-Electric Machinery............. iceniiite 5 
= Stationary Steam Engines, especially as otageel to Electric Lighting 

LG tea 25.4 SN Sve Peeeen FEN a S¥Ehe Ss veveottc laa 6 ¥s5¥0000 6000s 2 00 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations ....... 8 00 
Du Moncel. Electricity asa Motive Power. Cloth. ...........csceeeecesceecces 3 00 
Kapp. Electric Transmission of Energy and its Transformation................. 3 00 
ee OS Oe 2 A 8 00 
Walker. Practical Dynamo Building for Amateurs. ................00.eceeceees 80 
We TP RNS oc cre cccccuvevevrveuseseveevsccdpecodbebecesep 1 00 

Testing and Measurements. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations.......... ose0 ae 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages........... ° 5 00 
Lockwood. Electrical Measurements and the Galvanometer. Cloth... toss & 
Retiiein.-  Epupmennnisis MRGRGUTOMORNS, 2... «0... 0000s cccsosecssccccsessccsnbencec's 40 
Swinburne. Practical Electrical Measurement. 55 illustrations, 155 pages....... 1% 
Electro-Metallurgy, Electrotyping, Etc., Etc. 
Badt. Bell sy Hand-Book. Practical Information and Suggestions to per- 

sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 

Apparatus. 105 pages, 07 iMlustrations. ...... 2... ssccsee.cccscccccccseces 1 00 
Bottone. Electric Bells and All About Them. Practical Instruction for Electric 

Bell Fitters. Over 100 illustrations, 190 pages... .........esesseeeeeeeeeees 1 20 
Bottone. Electrical Instrument Making for Amateurs. .................e0e005 . 200 
Premise. maectwonmees. | Cidetn, Sek REE 6 oc cc ccc cou ccc ccwcccceccecesecebocs 
Gore. The Art of Electro-Metallurgy. Cloth, illustrated 
Napier A Manual of Electro-Metallurgy. Cloth.............cccecceccecveeees 
Urquhart. Electrotyping. A Practical Manual ...............0..eceeeeeceeces 
Urquhart. ow a i Rechte ahs on183hbsse6nos ker etbates taenee 
Wahi. Gal c I it arcs ie ven sh oesibe s eabannes 
Watt. Electro-Metallurgy Practically Treated. Cloth.................0005 cme. OO 
Watt. Electro-Deposition. Cloth, 568 , 144 illustrations.........2.... soi 3 50 
Wilson. Stereoty ping and Electrotyping. Cloth, 195 pages .............cece0es 00 

ies an 


of the above books will be promptly mailed, POSTAGE PRE- 
PAID, to any address in the world on receipt oi price. Remit by Express or Post Office 
Money Order, Postal Note, Draft or Registered Letter. Address 


ELECTRICAL REVIEW PUB. CO., 


P.O. BOX, 3320. 


a ee ae 2 os “ye? 2 


183 PARK ROW, NEW YORK. 
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SELECTRIC MERCHANDISE COMPANY, < 


Opposite Pullman Building, 11 ADAMS STREET, CHICAGO, ILL. 


THE ONLY COMPANY IN THE UNITED STATES MAKING AN EXCLUSIVE BUSINESS OF MANUFACTURING 


ELECTRIC RAILWAY SUPPLIES 


FOR ALL SYSTEMS. 


W. R. MASON, Standard and Special Designs for Car, Station and Line Work. 
Gen’i Manager. CATALOGUES FURNISHED. CORRESPONDENCE SOLICITED. 





WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDING, 144 ADAMS STREET, CHICAGO. 
McINTOSH & SEYMOUR 





























= NOT HOW CHEAP, BUT HOW GOOD. 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
correspondence Solicited. 


EUREKA TEMPERED COPPER COMPANY. 


NORTH HAST, PA. 





ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 


BRUSH COPPER, COMMUTATOR BARS, COPPER WIRE, GEAR PINIONS, BEARINGS, TROLLEY WHEELS. 


WESTERN SALES CFFICE, 225 DEARBORN ST., CHICAGO, EASTERN SALES OFFICE, 35 BROADWAY, NEW YORK. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


oe AND INSULATED WiIRE, 


Underwriters’ Copper Electric Light bee e Wire, handsome o-ph finished, highes ng co aay ctivity. Coppe one et Wire, Fle — Silk, Cotton and Worsted 
Garde oa r Incande can thaniion. Ro nd Flat Coppe r Station Work. Insulated Iron Pressure Wire 


k PATENT “K K” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORE OFFICE, 25 Park Place, 
THOS. L. SOOVILL, NEW YORK AGENT 


INTERIOR GONDUIT AND INSULATION COMPANY. 


A New and Improved Method of Fitting Buiidings with Insulated Tube Conduits to receive Wire for an» Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on Application. 









































ADDRESS 














INTERIOR CONDUIT AND INSULATION COMPANY, 
16 and 18 BROAD STREET, NEW YORK. 
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SPRAGUE ELECTRIC RAILWAY SYSTEM. 


MORE THAN ONE HUNDRED DIFFERENT STREET RAILWAYS IN OPERATION OR IN COURSE OF CONSTRUCTION. 
MORE THAN ONE HUNDRED AND SEVENTY-FIVE SEPARATE ORDERS FROM STREET RAILWAYS FOR ELECTRICAL EQUIPMENTS. 




















The Sprague Electric Railway System has been proved to be the most 
DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, {6 and 18 BROAD STREET, NEW YORK. 


TNE TRINIDAD-NEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 






































































































THE CELEBRATED TRINIDAD LINE WIRE. THE HEIMANN FIREPROOF INSULATED WIRE. 
House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 

LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
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THE BURTON ELECTRIC HEATER, __..... 
FOR ELECTRIC RAILWAY CARS. tie 


No Smoke! No Gases! Economy in Space! 


Normal use of Current, THREE AMPERES. 


“They are giving us and the public entire satisfaction.”—Richmond, Va., U. P. Ry. Oo. 
“The heat is pleasant, sufficient and economical.’’—Marlborough, Mass., Street Ry. Co. 


FOR FURTHER INFORMATION, ADDRESS 


THE BURTON ELECTRIC CO0., RICHMOND, VA. 


CLIMAX RUBBER TAPE 
ema a” CA insulating “Waterproof covering 
ss Si for pact a and other exposed 


DF > HT 
A PELEPHONT GrRIC LWIRES 

















e—.. parts of rue 
wut pe, BOSTON RUBBER <SHOE CO 


245 CAUSEWAY ST. BOSTON. 








KHE NATIONAL CARBON co. 





CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 














ee Porcelain Glectrical Supplies and Specialties, | imam hts] PM OSPH ° R-BRONZ | 
MANUFACTURED BY f TRADE MARK NGOTS, ASTINCS & ANUFACTURES 
EMPIRE CHINA WORKS, | i THEN Se Pccee ree Leave 


144% 156 Greene St, GREENPOINT, BROOKLYN, B.D..¥. Y. ame | Grange We RMEUNMO SEES ang ounce 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 


THE THE HOLTZER-CABOT ELECTRIC Co., 


Manufacturers and Dealers in all Kinds of 

















Anmricl Bell Teegog CHM, seme. 


Factory: BROOKLINE, MASS. 
95 MILK ST., BOSTON, MASS. 


Special Agencies; Baker, Balch & Co., 
Seattle, Wash.; Paul Seiler’s Electric Works, 
San Francisco, Cal. Where a full line of our 
goods is carried in stock. 





This Company owns the Letters Patent granted Se 
to Alexander Graham Bell, March 7th, 1876, No. 


174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured:to this Company ,by the above 
patents, andrenders each individual user oftele- 
phones, not furnished by it or its licensees; ren | ~. 
sponsible for such unlawful use, and all the conse- OUR SPECIALTY: Standard and Pony 
quences thereof and liable to.suit therefor. Standard and Pony Magneto Bells. Extension Bells, 





._ Enclose Business 
Card and Send 
for Illustrated 

Catalogue. 
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THE NEW iC 


EDISON-LALANDE BATTERY, 
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MANUFACTURED UNDER AUTHORITY OF 


TETOS. A. EDISON. 


Primary Batteries for Telegraph “Mains” and “Locals,” Electro-Motors, Electro- 
plating, Telephone Transmitters, Electro-Medical Instruments, Annunct- 
ators and Burglar Alarms, and all classes of Closed and 
Open Circuit Work. : 





ALL DEALERS IN ELECTRICAL SUPPLIES KEEP, OR SHOULD KEEP, THESE CELLS IN STOCK. 
IF UNABLE TO PURCHASE FROM DEALERS IN YOUR VICINITY, COMMUNICATE WITH 


JAMES F. KELLY, GENERAL SALES AGENT, 


19 DEY STREET, NEW YORK. 
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- RUTHORITIES + TALK. 


Sir WILLIAM THOMSON, F. R. &, and Dr. JOHN HOPKINSON, F. BR. &., 


Veorsus 


Mr. BOTTOMLEY and Mr. HARBER. 
ENGLISH EXPERTS’ OPrinions. 
Sir WILLIAM THOMSON, F. R. s. Tae University, Guascow, June 19th, 1890. 


I have tested the insulation of two specimens of Okonite Wire sent to me recently, and have found thoroughly satisfactory results for all ordinary temperatures and potentials. 

The thickness of the Okonite in these specimens was 1.8 millimeters (.072 of an inch). and its insulation held good up to F500 volts. After the passing of current through it at this very high potential 
for some time, I found the insulation resistance for ordiuary potentials only reduced from 6,700 (its original value) to 4.500 megohms per statute mile at 16° Cent. 

I am well acquainted with Dr. Hopkinson's tests of December, 1886, which were submitted to me early in 1:87, and I know the results of his recent tests of the same specimens, showing no deterioration, but 
wtually an improvement in the insulating quality after three and a half years’ keeping. 

I have also seen the published certificates of many practical men of different dates from March, 1886, to December, 1888, which give trustworthy evidence of the practical success of Okonite Wire for 
telegraphs, telephones and electric light and power. 

With this evidence before me, in addition to my own electric tests and examination of the insulating material in respect to toughness and other mechanical qualities, I believe Okonite to be a very valuable 


material for the insulation of electric conductors in a large variety of practical uses. 
(Signed) WILLIAM THOMSON. 


Dr. JOHN HOPKINSON, F. R. S. 
WESTMINSTER CHAMBERS, 5 VicTORIA STREET, S. W., June 19th, 1890. 


In December, 1886, I made a series of careful and somewhat elaborate experiments upon Okonite Wire, and fully reported upon the same. My report, of which I append a copy, was as complete as it could 
be at the time. One point it was then impossible to determine, and that, practically, the most important point of all, namely, the question of the durability of the insulation. 

It is almost impossible, in most instances, to judge of the suitability of any particular insulating compound for wires until it has stood the test of time for some years. It so happened that samples of 
Okonite Wire that I tested in 1886 had been left with me and have r ined ia my p ion ever since, parts of the same having been used in my laboratory and for various other purposes. 

I have now again tested these sample3, and append the tests, together with the results obtained in 1836. In the case of A and C, the test is after one minute's electrification ; in the case of B; and Bg, the test is 
. mean during an interval from one-half minute to five and one-half minutes from first electrification ; the temperatures are practically the same, viz., 15°5C. in 1886, 15°C. now. Samples A and C had been 
immersed in water for five days, B; and By for a shorter time. By, is a sample which had been twisted in 1886 for the purpose of ascertaining whether the material would stand mechanical disturbance. By, had 


six kinks made in it for a similar purpose. 


























A, in 1886 iten den 6,180 A, now “in oes 7,000 oan Megohms per statute mile. 

C, in 1886 7 cove 7,500 C, now avin 11,680 ‘se do do do 

B,, in 1886 5,435 B,, now 11,740 Sees do = do 
7 io do 


Be, in 1886... ta. 4,750 Bs, now .... ee 8 = aese do 
In my last report I stated that I was most favorably impressed with the qualities of the wire, both on account of its high insulation and mechanical reliability. Tests on the samples proved that the 


insulation was practically perfect, both for high and low potentials, and that the insulation would stand very rough handling and a considerable temperature without injury, and, indeed, with but slight reduction 
of its insulation resistance. I can now add that the result of time has shown that not only is the insulation excellent when made, and that it will stand mechanical disturbance, but that for aterm of three and 


i half years, it is perfectly durable and remains as good as at the first. 
(Signed) J. HOPKINSON. 


Buy the Wire that stands the test of the HIGHEST AUTHORITIES in the World and is ordered 
in ONE MILLION FEET lots by the largest buyers. 


CENTRAL ELECTRIC CoO., 


116 AND 118 FRANKLIN STREET, CHICACO, ILL. 


Connected by Private Wire with Postal Telegraph Cable System. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


(3 South 4th Street, Philadelphia. (11 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P, 
WORKS, JERSEY CITy, N. J. 


BROWNLEE & Co.. 
ili diane, THE WALKER ELECTRIC C0.. 


CEDAR POLES waiyer EtectRic METER, 


For Electric Purposes. 
THE ONLY RELIABLE METER IN THE MAREET, 


THE LARGEST STOCK AND QUICKEST SHIPMENTS. ' 50 BROADWAY, 

















oe Bed Ww. WALKER, Vice Prest. & Gen’'l Manage 
t@~ Manufacturers of the Celebrated Octagonal Red Pine Poles for | GEO. W. WALKER, Vic ene ae NEW YORK U. S. A 
Electric Railways and Electric Lighting; also Manufacturers of Cross- ~~ ries” _— ay 
Arms andPins- * ~% Sorw.4. * t e: 


’ ‘ 
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=> Thackara Manufacturing Co., * * * x 


MANUFACTURERS OF 


ELECTROLIERS, GAS AND COMBINATION FIXTURES, 
* * * *K 152% & 1526 Ctr Philadelphia, Pa.=s-~— 





JOHN A. SEELY, President. JAMES A. TAYLOR, Treasurer and Seeretary. 


SEELY &* TAYLOR MANUFACTURING CO., 


24 Cortlandt Street, Newry York City. 


Seely’ Parent Copper Beveled Edge Sleeves *Tee Connectors 





Fig. 3 represents a 





Fig. 1 represents 





Copper Tee used for Copper Sleeve useé for 





straight connections 


branching from main 
cables, as shown in for continuation of These sleeves are bevel edged, 
cables. thereby preventing abrasion of 


Fig. 2. 
insulation when placed over 


same. 





THESE SLEEVES AND TEES ARE USED EXCLUSIVELY FOR ALL UNDERGROUND WORK IN NEW YORK CITY. 


SEELY & TAYLOR MFG. - 24 Cortlandt Street and 19 Dey Street, New York City. 


 Hectrie Bells and all About Them. 


BY Ss. R. BOTTONE. 








Manufacturers s— 











A Practical. Book for Practical Men. 





18 Fulton Street, Brooklyn, &. D. 


WITH MORE THAN 00 ILLUSTRATIONS. 








H.B.& C. BAXTER, | 








SECOND EDITION. REVISED. 


PRIGE, - = 50 GTS. 


SENT POSTAGE PREPAID TO ANY ADDRESS 
ON RECEIPT OF PRICE, 


No more broken acid bottles, hence time, money and material are. saved. 








ECONOMIC FLUX BULB 


For containing and conveniently applying liquid flux for all kinds of solderi ing. Always 
ready and will not spill acid. 


It recommends itself to manufacturers of electrical apparatus, especially in the winding of arma- 
tures for dynamos and motors. 
IT IS A BOON TO LINEMEN, PLUMBERS AND TINSMITHS. 
Contracting companies will realize its merits by noting the saving of Ten Months acid supply. per 
year for each workman ; time consumed in hunting for old bottles and filling same not considered. 


No waste at all; is conveniently carried, and can lay in any position without spilling one drop of acid. 
$1.00. Sent by Mail, Postpaid, on receipt of Price. $1.00. 
The Bulb is made ofrubber. It contains a wick which is always moist or wet, and ready to supply 
acid i ty a quantity desired. Gentle pressure on the Bulb governs the flow of acid. . 
is more convenient and —— than the use of rosin, and it is indispensable in any trade or 
ind tA where the soldering iron is 


ununcrune® BOSTON WOVEN HOSE CO.,  P. 0. Box 3329, NEW YORK. 








lo. 226 D DEVONSHIRE STREET, BOSTON, MASS. 
ON BIBCTRICAL SUBJECTS | For the Electrical Review’s New 
BOOKS Will be mailed toamy address, postage prepaid, on receipt of price. Address, WwW R . ; E seme tite ee all Electrical and Scien- 
ls Boo 
ee “a. sea | ls PARK FR » NEW YORE. 


Park Row, New York. P. 0. Box, 3,329, 
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HAZAZER & STANLEY, 
ELECTRICAL HOUSE FURNISHINGS, 


32 and 34 FRANKFORT ST., NEW YORK. 





T. W. NESS, Montreal, - ae a - ° - Agent for Canada. 
A. SECHRIST & CO., Denver, - - Agent for Colorado. 
LOUIS B. HETTY, 126 Eddy Street, san Francisco, Cal., 

Agent for Pacific Coast. 





Messrs. Hazazer & STANLEY, New York, July 25th, 1890. 


GENTLEMEN : Please ship immediately the 100 bells ordered last week. I have 
used your bells for the last five years and have found no other equal to them. They are 
the best electric bells on EARTH. 

Yours truly, 
Cuas. E. Gooprica, Electrician, 
503 Eighth Avenue. 


THE E. 8S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switehes 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Silk & Cotton Covered s‘lexible Conducting Cord 
of various sizes for Incandescent Lighting,e 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles. Ete. 








STEVENS & BABCOCK, 


HAST SAGINAW, MICH. 


GEDAR POLES 


—— FOR — 


ELECTRICAL PURPOSES 


A SPECIALTY. 


AsEK FOR PRICES. 
Deliwerea any part of the United States. 


THE HEINE SAFETY BOILER CO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 

















No contracted cpenings to drum, but full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for all kinds of water and fuel. Manufactured both 
in the East and West. Send for Illustrated Catalogue. 


107 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Heine Safety Boller Co.....82 Madi: icago, 
pee m irge Work. ooo auasan finne eal 
a teeten aye gee Room 169, 45 5 Broadway, New’ York 
tek enna - 107 West Second St Cincinnatt 0. 
4 Lewis BI ock, Pittsburgh, Pa. 


Albany, N 
is Gooch...... 448 West We ctvcet : ile, Ms 
Eagiien Morse & Co..1221 Union Ave. ve. Kaneus Cl City;Mo 
r& Guernsey Co.. ..City of Mexico, Mexico 


AGEN Ts. 








frocker-Wheeler 


PERFECTED MOTORS 


Develop Full Power at Half the Speed of other 
Makes and are, Therefore, Noiseless. 
WORKS: 


{4th, Washington and 13th Streets, 
NEW YORK. 


THE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 

















WELLINGTON 


‘T Belt Holder 


The simplest, cheapest and 
panties 5 in <uiriense 
~ for shifting amo 

Please write for ciroulare to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 


UTOMATIC 
BALLAG, UT OFF ENGINE 


GINE 
“SALLENGIN oa 


Eastern Agents, C. R. Vincent & Co., Room 16, 
15 Cortlandt St., New York. 


JUST ISSUED FROM THE PRESS! 


WHIPPLE’S 


Flectric, (fas and {treet Railway 


FINANGIAL REFERENGE 


DIRECTORY 


For 1890. 











CONTENTS: 


List of all Central Electric Light and Power Stations, with Capital Stock, Officers, 
Systems used, Capacity and Number of Lights in use, Steam Plants, Day Circuits, Kind 
of Wire and Belts used and Financial Standing. 

List of all Isolated Electric Light Plants, eth Number and Kind of Lights. 

List of all Gas Companies, with Capital "Stock, Officers, Price of Gas and Financial 
Standing, including all Gas Companies operating Electric Light Plants. 

List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 
Gauge, Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or 
Steam, and Financial Standing. 

List of all Telephone Exchanges and Licensed Companies, with Officers and Finan- 
cial Standing. 

Financial Standing of all Manufacturers, Dealers and Agentsin the General Elec- 
trical World. 

Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 
Burned, etc. 

Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- 
panies, etc. 


HANDSOMELY PRINTED AND BOUND. 


Sent express paid on receipt of $5; with Monthly Corrections, $6; with Confidential 
Rate Sheet, $10. 


THE FRED H. WHIPPLE Cod., 


NEW YORK OFFICE, 
TEMPLE COURT. DETROIT, MICH. 





WwW. L. SCOTT, President. 


ot. 


J. F. PORTER, Vice-President. 


c. W. BRINK, Secretary. 


Louis Electrical Supply Co., 


MANUFACTURERS’ ACENTS AND DEALERS IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


203 WORTH } EIGHTH. STREET... 


WRITE FOR QUOTATIONS. 


sr. Lous. ‘itis. 
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E"ARADAY CARBON Co., 
ELEGTRIG a GARBONS. PITTSBURGH, PA. 


NOW sitiinw Alm “T)e Elric Ralwayel T0-Dar” 














NOW ELECTRICAL REVIEW. 


Something New! The most useful | 
= 2, tw o, three, and patented improve- | 









r spir ndle drills for ment indrillpresses 

















sosraed ork. for years is applied | f — BY — 

SENS i TIVE “toyce « MAREAN. Ho. B. PRINDLE, 
aera, sada : ai hen 

si qos ELECTRICAL APPARATUS, or_nesron, 

va - > Speeds pro- 





‘Telegraph and Telephone Supplies, | 


7 Dwight Shite Machine (o.|  - No, 1408 Penna, Avenue, 
oul CONN. = Willard’s Hotel. asutneae, D. 6, HANDSOMEL Y ILL US TRA TED. 
==: THD — 


PARKER-RUSSELL MINING MFG. 60. THE SUBJECT POPULARLY TREATED. 


MERMOD-JACGARD BUILDING, 
Cor. Broadway and Locust St. Booms 307 and 308. 
ST. LOUIS. An Able and Interesting and Timely 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT Publication. 


Washburn & Moen Mfg. Co. =prick 50 CENTS. 


WORCESTER, MASS. 


MAKERS OF 


2 IRON LM Sivcraa aoe ELECTRICAL REVIEW, 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 13 Park Row, New York. 


In Long Lengths, Galvanized by our Patent Continuous | 
Process. 






































The Standard with all Telegraph and Telephone Companies. 


_ 6 the first introduction of the rou Tele; _ _ Suvi, « PP eee Agro oxpoumiy manufac- 
tu J for —_ purposes, _ filled e requi rega ~h wy ength, ev: ess of quality, and 
al 
len for Price 1 Lists and descriptive zeta ts, and ‘‘ Hand-book of Wire in Electric Sere 
vice.’’ “ae it free 0 = applet on, 
se % et x 









(Opposite As-or House.) 
J.A.CHM@EYER trees. J.D.CHEEVER gerytreas 





New York Warehouse. Chicago Warehouse, 
(6 CLIFF STREET. 107 & 109 LAKE 8ST. > e 
mr atl BELTING A 
"oHezy— © Corliss. Eagiies IN TH HOSE.— ty 
pulses OF the highs est type all i) 0 § ‘e) G 
Pe ke tages (Vitae MATTING, VOCE 
i S | The Lane 6 Bodley Co. ee STA\R-TRERQSS 
we nd ° | . meoeentiants a 
ee described in 2 niet sed pamphlet, | Pols 0.0 Gm ae) W,,NEW-YORK. 
<i 














s+ \wt are the exclusive Western Agents of 


WASHBURN & & MOEN. 





WESTERN ELECTRIC c0., - - : Chicago, Ill. 
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THE BUTLER HARD RUBBER CoO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 
= WHAT Is 


aACANWMAS JACKET 


——THE TRANSFORMER SYSTEM. 
APPARATUS FOR LONG DISTANCE ELECTRIC LIGHTING. 


Complete Central Station Hquipments. 


WALTER K. FREEMAN, 150 Nassau Street, New York. 


{29° Correspondence Solicited. Specifications and Estimates Furnished Free. 


you USE GLIMAX “ire: 


TAPE? 


BOSTON RUBBER SHOE CoO.,, °aiss" 



























































Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs & 


Gang Switches from ‘J 
5 to 40 Amperes, 
} wed ick make and 


\ =o = pal 
WA lea bythe Handle. 









Correspondence 
— licited with Tloctric eat 
—— g Light Companies. . 
7 W.B.Cleveland 
Z PROPRIETOR, 
FACTORY, 
CENEVA, O. 











THE EDDY ELECTRIC M’F’C Co., 


MANUFACTURERS OF 


Automatic Electric Motors, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation; Su uperior Workmanship; Ease of Management; 
Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 
For Electroplating, Electrotyping, Copper Refining, Etc. No Reversing. No Water. No Noise. No Spark. 
SATISFACTION CUARANTEED. 


ou THE EDDY ELECTRIC M'F’G CoO., WINDSOR, CONN. 


NEW YORK, 33 Church 8t., BOSTON, 111 Arch St., PHILADELPHIA, 506 Commerce St., 
GHIGAGO, 329 Rookery Building, KANSAS CITY, Rialto Building, NEW ORLEANS, 101 Camp St. 
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MANUFACTURERS OF 


Tht Weasraon Sansone Dru and Moron Go., of Bavrimone, Mo, 







ELECTRIGAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


SPECIAL FEATURES: 


High Efficiency. 3& Slow Speed. 


For full information and circulars address, 


_ CHADBOURNE, HAZELTON & CO., 


SOLE fedias AGENTS FOR U. S&., 


416-420 WALNUT ST., PHILADELPHIA. 


AGENTS WANTED IN ALL LEADINC CITIES, 


‘ - Dinos for neandeseen Lighting 





Ta BE 


Horn, Brannen 
“Forsythe 


(INCORPORATED.) 


Designers and Manufacturers of 











Fixtures, 
ELECTROLIERS, 
427 to 433 North Broad St. 
Co 
ry PHILADELPHIA. 
fe E>: CORRESPONDENCE | 
ae : SOLICITED. | 





SUBSCRIBE] 


FOR THE 


ELECTRICAL REVIEW. 
















| SPEED UNEXCELLED. 


Highest Awards, New York, London, Paris, 
Brussels, Boston, Hew | Orleans, Etc. 


Paillard Non-Magnetic Watch Co., pone. a ei 


192 BROADWAY, NEW YORK. | NASSAU 8T.. NEW YORK. 


‘eirsis Seventh St, N.W., Washington, D.C. 


The Only Watches for Electricians. 








FOR SALE BY ALL JEWELERS. 











" Manufacturing Co. 


Gas # Combination 





== ~ ca ) 
| x = \ LECTRIC- 


wee re 
& POWER: Co.:: SW 





339 WASHINCTON STREET. 
- 94 CHURCH STREET. 


SCHUYLER APPARATUS 


IF YOU WANT THE BEST 


Arc Lighting System. 


BOSTON OFFic#, - 
NEW HAVEN OFFICE, - 








Office and Factory, Middletown, Conn. 








WESTERN OFFICE, 


Room 456, THE ROOKERY. 
CHICAGO. 
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JOHN STEPHENSON COMPANY 


DmIMiITED, 


s+ NEW+YORK. «& 
Street Cars 


FOR ———- —— 


Blectric Sietnwe. 


The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the \nited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 









































SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 








Wweitmyer Patent Purnace, 


The Mitchell Vance Company Foundry and Machine Department Harshurg Car Manufacturing Co, 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 





DESIGNERS AND MAKERS OF 
ARTISTIC | 


EeIrOUerS & COMMINACION FIXTareS 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. ad CORE Tne COUR 4, Tanto enente. 


. STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 
The feeling is growing that these goods should be Now York Ofice, Messrs Fleming & Kimball, fo angel 


specially adapted to the light medium; to meet this want whee —  —— yt 5s 70 5 ~ eg ey ee atin, 
New Designs of Artistic merit and unexcelled finish have WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO. KANSAS CITY, MO. 


been originated which commend themselves to intending 


purchasers, being shown in Parlors illuminated by Elec- EXTRACT FROM THE REPORT 








tric light. 
Architects and Decorators Designs and suggestions a a . 
carried out with fidelity to the given motive. , DR. SCHUYLER S. WHEELER, 
MANUFACTORY, ' SALESHOOMS, — a 


mw vom. Enderground re [ight WWires in flew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 


of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
Ee DIiSsOnNni PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The ‘cable was connected to overhead arc light wires by 


MINIATURE INCANDESCENT running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 


stores by carrying the cable from the ducts in iron pipes under the side- 
g | Walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
1-2 to 36 Candle-Power. For use with Batteries or Dynamos. rise in insulation with age and use, as will be seen from the following tests : 








8B to 420 VOLTS. Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
WE WILL SEND FREE, CATALOCUE E, Feb. 12th, 1, 800 Megohms. and branch leads), 2,000 Megohms. 
Which shows prices of, and experiments with Edison Lamps, | 4// 9ur White Core India Rubber Insulation is Same Quality as on 
and gives directions how to make a Cheap Battery above cables. 


to operate them, Any intelligent boy can make and use these 


bateres and lampe BISHOP GUTTA PERGNA GO., 


EDISON LAMP COMPANY, Harrison, N. J. 420-426 EAST 25TH ST., NEW YORK. 
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WHY IS IT THAT THE 


THOMSON-HOUSTON SYSTEM 


Electric Arc Lighting 


HAS MET WITH SUCH GENERAL ADOPTION ? 














IT IS AN EASY QUESTION TO ANSWER. 





THE DYNAMOS 


Are Superior in Design and Construction. 
Economical in Operation. 
Thoroughly Reliable and Durable. 

Of the Highest Efficiency. 


THE LAMPS 


Give a Pure White Light. 
Burn Quietly. 
Are Perfectly Self-Adjusting. 
Do Not Require Expert Attention. 


THE MINOR APPLIANCES 


Are of a Superior Qua.ity. 


THE SYSTEM 


Is Complete in Every Detail. 





15,000 ARC LAMPS IN DAILY OPERATION. 


o4THE THOMBON-HOUSTON ELECTRIC COMPANY. be 





620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 


215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 
503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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190-132 FIFTH AVENUE, CHICAGO. 





ELECTRICITY IN MINES REQUIRES EXTRA INSULATION. 


Simplex Wire and Simplex Paint give in every respect a Superior Insulation. 

















{ WEATHER-PROOF. \ ITs veceu, someatane open sayere ABRASION. 
SIMPLEX WIRE - - - - jaimmeee {inter semmormrmeptpare mien 








( USE SIMPLEX WIRE IN THE GET A SAMPLE, PUT IT INTO A BUCKET OF WATER, CONNECT 


| DAMPEST PLACE IN YOUR MINE | WIRE L A HICH Dy- 
Stands the Tests.  puvr on WHERE Ir If MIST) wamor ano Tue sucner win swe orncn. "ace now 


_LIABLE 10 ABRASION [ SIMPLEX INSULATION STANDS PRACTICAL TESTS. 








‘( INSURES THOROUGH | FOR MOULDINGS, CUT-OUTS, ETC. 


USE IT FREELY WHEN INSTALLING YOUR MINE PLANTS, AND 


Simplex Insulating Paint. | og | —e IN INSULATION AND SAFETY WILL WELL REPAY 


SCATALOGUE IN PRESS. 





CRIMSHAW AND 


EKENDALI «& SLADE, 


48 MILE STREDT, BOSTON, 


Ss Electrical «+ Supplies. & 


ACENTS FOR 
New York Insulated Wire Company and Detroit Motor Company. 


CONTRACTORS FOR ALL SYSTEMS OF ELECTRIC LICHT WIRING. 
ELECTRIC MOTORS FROM ONE-TWENTIETH H. P. UPWARDS. 




















B. D. WIRES. 





NEW ELECTRICAL BOOKS. 


























PRACTICAL ELECTRIC NOTES |PRACTICAL ELECTRICS.|EXPERIMENTAL SCIENCE.|, MODERN VIEWS 
AND DEFINITIONS. A UNIVERSAL HANDY BOOK Pa a 
Designed for the Use of Engineering ON Racy ane , ELECTRICITY. 
Students and Practical Men. Everyday Electrical Matters, ae oe 7 a a poe BY 
rg euiieeiaitie, dacamaie BATTERIE oo aaa = phen 4 aiacenseinebee 
. SES» zs, 
wr mamma 2easrooens, | Gras, Canons, beets | GND SEPLAINS. EXPERIMENTS | Hleratng hy Merhanlel Medes 
The Rules an siechitiibied to be observed | A Convenient Reference Book for those having | ee ee and Analogies, the Position of 
ghts, in their Houses, jects at the Present Time. 
PRICE, - - - 60 CENTS. PRICE, - - - 75 CENTS. | PRICE, - - - - $4 00. PRICE, - = . 7 - $2 00. 














Copies of any of the above works sent, postage prepaid, on receipt of price. 


ELECTRICAL REViIEWw, 
P. O. Box 3329. (3 PARK ROW, NEW YORK. 

















August 9, 1890 ELECTRICAL REVIEW 31 








DIRECT CURRENT ARC LIGHTING. 


WESTINGHOUSE ELECTRIC C0 


PITTSBURCH, PA. 


NO FURTHER NEED FOR DOUBLE CARBON LAMPS. 
THE PROBLEM SOLVED BY THIS COMPANY. 
































One pair of carbons, one inch wide and three-eighths of an 
inch thick, with a single mechanism, will run 18 hours. 


All Double Carbon Lamps may be improved and simplified. 
The substitution of a Single Flat Carbon will effect great 


economies and greater certainty of operation. 
The WESTINGHOUSE ELECTRIC COMPANY 1s prepared to 


grant licenses for the use of this Valuable /mprovement on 


reasonable terms. 


Lamp experts can be sent to overhaul your lamps at moderate 
expense. Send sample of double lamp you desire to have made over. 











GORRESPONDENGE SOLICITED. 


THE WESTINGHOUSE ELECTRIC 60,, 


PYIrrsBURGH, PA., 


BOSTON, NEW YORK, CINCINNATI, CHICAGO, ST. LOUIS, 
SAN FRANGISGO, PORTLAND, DALLAS, CHARLOTTE. 
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F ORT WAYNE ELECTRIC COMPANY, 


—< EFORT WwaYyYNE, IND. > 


MANUFACTURERS OF THE 


Slattery Induction System of Long Distadee Ineandeseent Lighting 


AND THE 


x*EKKK Wood Automatically Regulating *Kx«Kx 


ARC DYNAMO AND LAMPS. 
Main Office, FORT WAYNE, IND. 


- ° 
a —- 














BRANCH OFFICES: 


NEW YORK, - 115 Broadway. 
PHILADELPHIA, 907 Filbert Street. 
PITTSBURGH, PA., 533 Wood Street. 
CHICAGO, - ~ 185 Dearborn Street. 

SAN FRANCISCO, 385 New Montgomery Street. 
DETROIT, MICH., 57 Gratiot Avenue. 
TORONTO, CANADA, 138 King Street. 

MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES: 


FORT WAYNE, - - - - INDIANAi 
WOOD DYNAMO. BROOKLYN, = = ~ - NEW YORK. 


¢ — + —? 
TEE 


























TEE IMPRoveEeDp 


EMPIRE Ciry ELECTRIC (0. corrugated Tube Feed Water Heat 


THE 














OF MASSACHUSETTS, >| 
Sole Manufacturers of the — el BE Se §. 
| Corrugated Tube Feed Water Heat- : 


| ers, Surface Condensers, Expansion 
Joints, Expansion Tubes for Com- 


INSULATED wraler. pound Engines, Coil and Straight 


Tube, Vertical or Horizontal, Feed 
Water Heaters, Harvard Pump Reg- 


Telegraph, Telephone # Electric Light sxzz.teem cr = 
WIRES AND GABLES. | = oo 





















| 
HARDTMUTH EMPIRE CAREONS. All Heaters 
HARD AND SOFT CORED. | and Condensers 
: . ' Sold Under 
Mason Primary Batteries. yy. nein 








HOUSE WORK MATERIAL. 
Batteries, Wire, Bells, Push-buttons, Flexible Cord, | The Highest Known 
Burglar Alarms, Etc., Etc. | Results from the use 


f Exhaust Steam 
ELECTRIC LIGHT MATERIAL. P 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, without Back Press- 


Cut-outs, Lamps, Fixtures, Shades, Shade-holders, | ure. 
Etc., Etc. 








SEND FOR CATALOGUE “‘a’’ TO 
AZII KINDS OF 


ELECTRICAL SUPPLI ES som aupbadte sd Paces, OL QE ca 


Send for Wire Price-List and Catalogue to ST. LOUIS MECH. SUPPLY COMPANY, St. Louis and Kansas City, Mo. 


The Empire City Electric Co., 15 Dey Street, N. Y. | RUSSELL & CO., ST. PAUL, MINN. 








